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NY hire there ll Horsepower 





There is Wire 


Man has always wanted news—and felt a frantic urge 
to “get the message through.” There were shouters on 
the hilltops—a runner to announce the Persian loss of 
Marathon. Then horses sped the mails; but they were 
yet too slow—too slow for instance to prevent a battle 
after the peace was signed. 

The telephone was a novelty in 1902—when Belden 
Manufacturing Company was founded. The story of 
i instantaneous communications reads on from there. 

, Words have conquered space and time — because the 
‘products of the wiremakers have harnessed horsepower. 
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Motors that SOLVE DESIGN PROBLEMS 


If your design problem is that of finding a small, 
precise reducer-motor to operate a timer, chart, signal, 
or other device, here’s a unit that can help you. Ap- 
proximately 2% in. in each dimension, it includes a 
reducer with a speed as low as one rpm, and is avail- 
able in either synchronous or nonsynchronous types. 


All Bodine motors are carefully manufactured to 
high precision standards. Their compact design makes 
them fit easily into all types of instruments and 
machines where space is at a premium, and their 
precision-type construction assures continued, long 
operation, even under adverse circumstances of tem- 
perature or lubrication. 


If your design requires operation by a fractional 
horsepower motor, with or without speed reducer, ask 
Bodine engineers to suggest the right motor for your 
needs. Bodine’s long experience with motor applica- 
tions can help you. Bodine Electric Co., 2256 West 
Ohio Street, Chicago 12, Illinois. 


BODINE 
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TYPICAL APPLICATION 


Eagle Signal Corporation’s Two-Dial “EA” Syn- 
mous Controller has two independent dials, 
each of which has its own total time cycle adjust- 
ments, as well as independent setting for intervals 
in the cycle. A Bodine motor provides reliable 
operation for the traffic lights it controls. 
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Export Opportunities Challenge Electrical Product Makers ...... 
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ON THE COVER: An electric Chinese typewriter developed and built by International 
Business Machines Corporation. About 5400 ideographic characters are engraved 
upon a cylinder the printing position of which is controlled by four keys, each one 
selecting a subdivision in sequence like that used in automatic telephone switching. 


An experienced operator writes 40 to 45 characters per minute. 














CL LL CC 









A MONS 


In the past, Monsanto has often been 
forced to offer you regretful apologies 
instead of the Lustron you wanted. But 
now, in spite of continuing shortages in 
other materials, you can go ahead with 
your production plans with certainty . . . 


with Lustron. 


Monsanto will manufacture approx- 
imately 80 million pounds of Lus- 
tron polystyrene molding compound 
during 1947. That means you will 
be able to get all you need of this 


most versatile of all plastics. 


And you can be sure that when you get 


6 


ANTO PLASTIC 


Lustron, you'll really be getting some- 
thing. Availability is only one of the 
compelling reasons* for making your 


brightest product plans with Lustron. 


So plan to move ahead with full speed 
and certainty in ‘47. Specify Lustron in 
your product plans. You'll be safely out 
in front! Write for complete Lustron data 
... technical information, information on 
supplies: MONSANTO CHEMICAL COM- 
PANY, Plastics Division, Springfield 2, 
Mass. In Canada, Monsanto Ltd., Montre- 
al, Toronto, Vancouver. See Monsanto at 
the National Plastics Exhibition, May 6 
through 10, Chicago, Ill, wsron tes. u.s. rer. on 


*B More reasons for specifying Lustron: 


Rainbow range of colors, clear or opaque 
High dimensional stability 7 
Light weight 

Low price 


Excellent electrical properties 


Excellent resistance to moisture, acids, 
alkalies 


Finest molding qualities 


Freedom from taste and odor 
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CHEMICALS ~ PLASTICS 


SERVING INDUSTRY WHICH SERVES MANKIND 
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Installed where the electric power service passes 
through the screen, these Filterettes provide high 
attenuation from 150 ke to 400 mc, thus permit- 
ting operation of sensitive high-frequency test 
apparatus in close proximity to electric production 
equipment, welding generators, repulsion motors, 
and high-frequency induction heating equipment. 


SPECIFICATIONS 
HEAVY DUTY FILTERS 





500 
a-c/d-c 


‘ , 110/220 a-c 
rover | we Page| Soe 
110/220 a-c 0.15 to 20 
500 d-c megacycles 


Widely used by government, college, and indus- 
trial laboratories, Tobe Screen Booth Filters will 
meet your need; Bulletin 472 EM, free on request, 
gives additional data. For information about the 
complete line of Tobe Filterettes and Capa- 

citors, ask for our general catalog. 








TOBE DEUTSCHMANN Corporction CANTON, MASSACHUSETTS 
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isolate test rooms in laboratory or factory. 





500 0.15 to 400 
a-c/d-c megacycles 
0.15 to 400 
megacycles 
MEDIUM DUTY FILTERS (Two Wire) 

0.15 to 20 17 Ibs. 
megacycles 

17 Ibs. 
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HEAVY DUTY FILTER 





Mechanical design and assembly conform to 
practical electrical installation requirements. 
Outer housings are of welded steel ; knockouts 
at each end accommodate electrical con- 
duits; heavy, threaded studs facilitate at- 
tachment ‘of cable lugs. 






These units employ non-inductive, mineral-oil im- 
pregnated capacitors; the inductors, of large cross 
section, have low series resistance, hence voltage 
drop is negligible. Overload ratings are: 150% of 

ampere rating for one hour; 200% of voltage 
rating for one minute. 
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cone, barrel, plier, oblong, LAMSON LOCK NuTss 


DARDELET nhl Tagance with the 
locking thread . . . time.savers 


PLACE BOLTS—for locking os- 


WEATHER-TIGHT Belts—modérn | 





PIPE PLUGS, square head and 





SEMS e KEY BOLTS e CHAIR and LADDER ROD 


MACHINE SCREWS e 
e SKEIN NUTS e BATTERY 


e COTTER PINS e 


WEATHER-TIGHT BOLTS 
STOVE BOLTS «+ 


e TIRE BOLTS e 
HOT PRESSED and COLD PUNCHED NUTS 
SLEIGH SHOE BOLTS e 
U BOLTS e HOOK B 


LAG SCREWS e 
CLIP BOLTS e PLOW BOLTS 
PIPE PLUGS e 


MACHINE BOLTS e 
SHEET METAL SCREWS e 


RRIAGE BOLTS e 
DARDELET RIVET BOLTS e 
CAP SCREWS e 
TAIL NUTS e 


it ie 
PS e PHILLIPS SCREWS e 


CLUTCH HEAD SCREWS e 
e PLACE BOLTS e 


SET SCREWS e 
STOVE RODS « 


HEEL BOLTS e 


CAPPED NUTS” e 


ACORN NUTS  e 
FITTING-UP BOLTS e 


ODUCTS e 
SELF-TAPPING SCREWS e 


CONNECTING-ROD BOLTS and NUTS 


MARSDEN NUTS e 








BOLTS 
ELEVATOR BOLTS e 


» CENTER BOLTS e 
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OU have high hopes for that new prod- 

uct of yours. It has what it takes to succeed 
in a big way. Utility, sales appeal and it’s 
priced right. Your engineers and designers 
have seen to that. 


But how are you going to assemble it most 
efficiently? What types of nuts and bolts and 
screws will do the job right... and at lowest 
cost? For instance, will you be able to use so- 
called “STANDARD” fastenings types 
that are used on thousands of other products? 
Or will your new product require one or more 
“SPECIAL PURPOSE FASTENINGS” . 

such as the all-steel, one-piece Lamson Lock 


» Nut illustrated above, or one of the products 
~ on the opposite page? 


Choosing the proper fasteners for a product 
is an exact science in itself. It takes a whale of 


SEMI-FINISHED NUTS e LAMSON LOCK NUTS 


STOVE RODS e TRACTOR BOLTS and HI-f 


HUB and WHEEL BOLTS e MACHINE SCREW 








LAMSON LOCK NUTS 


a lot of “know how” to select, out of the thou- 
sands of fasteners available, the particular one 
which meets all your requirments economically. 


Whenever you are faced with a problem 
involving the proper choice of bolts, nuts, 
screws or allied products, LAMSON & 
SESSIONS invites your inquiry, without 
obligation. As one of the largest bolt and nut 
manufacturers in the United States, backed by 
81 years’ experience in the industry, we are 
in an excellent position to solve your fastener 
problems quickly —in fact, the answer may 
already be in our files. 


THE LAMSON & SESSIONS COMPANY 


,General Offices: 1971 West 85th Street, Cleveland 2, Ohio 


Plants at Cleveland and Kent, Ohio * Birmingham « Chicago 
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OBLONG NUTS 
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A + e AIR ~ulS ana SCREWS e 


‘a: YSERTS # EYE BOLTS e CLEVIS PINS e HINGE PINS e TINNER THUMB SCREWS e FIN HEAD BOLT 


We're Looking for the 
Motor or Generator in Active Service 


SINCE 1891 we've built hundreds of large Burke Motors and Generators and because all 
of us at Burke take pride in building well, our Quarter-Century Club at Burke expressed a 
desire to recognize in some fitting manner the oldest Burke Motor, 200 HP and larger, or 
Generator, 150 Kw. and larger, in active service today. We are writing. to old users but 
thought, that this message in the trade papers, would locate our champion immediately. 
Drop us a line about your old Burke Motor or Generator and a photo if available and give 
us the name of the man or men largely responsible for the good service. 









(78. 9. Renning, CHieF ENGINEER of the BENJAMIN FRANKLIN HOTEL of PHILADELPHIA 


presents the 22 year old Burke Generators under his care as follows: “The three Burke 


Burke ELEcTRIC COMPANY 


UNIVERSAL 
MOTORS 
1 50th to 1'4 HP 






ee 


Generators we installed twenty-two (22) years ago are giving us the same satisfactory 
service today as they did when first installed. They are coupled to Erie Ball -Engines. 
Number one generator commutator was turned down seven years ago, Number 2 and 3 
have never been turned down. We have installed four sets of brushes on each generator, 
otherwise we never spent any money in twenty-two years on these generators. They are 


in the best of running condition’. 


Write for condensed catalog of Gurke products 


1 te 1500 HP GEN. to 1000 Kw. 10 TYPES GEN. to 1000 Kw. 
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ELECTRICAL MANUFACTURING 


374 w. 12th st. ERIE, PA. 


SINGLE PHASE INDUCTION SYNCHRONOUS TERMINAL D.C. MOTORS M-G SETS 
MOTORS to '; HP MOTORS MOTORS to 1500 HP BLOCKS to 1500 HP te 1000 Kw. 


HIGH CYCLE 
M-G SETS— 
7 STD. SIZES 


Testing Materials... 


MITCHELL-RAND VARNISHED TUBINGS° 
meet or exceed SPECIFICATIONS 


SET BY VARNISHED TUBING ASSOCIATION and 
AMERICAN SOCIETY FOR TESTING MATERIALS 


MITCHELL-RAND in its improvement of Varnished Tubings, took as its starting point 
the specifications established by the Varnished Tubing Association and the Society for 
and today produces Varnished Tubings that meet or exceed the 
known specifications for Dielectric, Tensile Strength, Flexibility, Non-Fraying, High 
Gloss, Non-Hydroscopic, Resistance to High Temperatures, Oils, Fats, Acids, etc. 


‘FIBERGLAS AND STAPLE FIBER COTTON YARN 


M-R giBERGLAS (INORGANIC) VAR- 
NISHED TUBINGS are made in four 
grades: Standard; Double Saturated; 
Triple Strength and impregnated. 


STANDARD GRADE for maximum flexibil- 
ity, has little varnish and is recommended 
for high temperatures where dielectric 
strength is not a factor. 


DOUBLE SATURATED has all qualities of 
the Standard Grade but with additional 
coats of varnish to bring the dielectric rating 
up to 1500 volts. 


TRIPLE STRENGTH is built up with coats of 
especially flexible insulation varnish for 


dielectric ratings up to 2500 volts and is par- 


oo 





Write today for your free copy of the M-R 
WALL CHART with its engineering tables, 
electrical symbols, carrying capacities of con- 


ductors, dielectric averages, thicknesses of in- 


sulating materials, tubing sizes, tap drills, etc. 


ticularly suited where assembly operations 
include the possibility of rough handling. 


IMPREGNATED is the Optimum in Superi- 
ority for high gloss, non-hydroscopic, re- 
sistance to high temperatures, oils, acids, 
etc. IMPREGNATED has a dielectric rating 
beyond 7000 volts and is unequalled for 
Long Life Under Most Severe Conditions. 
Write For Samples. 


FOR USERS OF COTTON YARN VAR- 
NISHED TUBINGS The Mitchell-Rand 
MIRAC and HYGRADE Varnished Tubings 
of long staple fiber yarn are comparable 
to Fiberglas Tubings in dielectric ratings, 
tensile strength, flexibility and long life. 
Write For Samples. 









































A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH + 
AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS * FRICTION TAPE AND SPLICE + 
POUNDS + FIBERGLAS SATURATED SLEEVING + ASBESTOS SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND 
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUBING >. FIBERGLAS BRAIDED SLEEVING + COTTON DED PLASTIC TUBING 


ee eg x SLEEVINGS + IMPREGNATED VARNISH TUBING - INSULATED YABMIENES. OF ALL TYPES + EXTRUDED TUBING | 
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FIGURE 2 


* 


FIGURE 1 


Since the satisfactory functioning of a unit may de- 
pend upon maintaining a tight seal at some point, that 
seal merits the same care and forethought as any 
other aspect of a design. To neglect gasketing prob- 
lems until a unit is built and ready for testing is to 
invite inefficient, makeshift sealing. When this im- 
poses excessive demands on a gasket, chronic service 
difficulties are likely to result. 

By contrast, an effective seal at the lowest con- 
sistent cost is relatively easy to attain when a joint is 
designed to meet the requirements not only of the 
unit itself, but also of the probable resilient material 
to be used in it. Consequently, flange design is per- 
haps the first factor to be considered in arriving at 
a gasket specification. 

The kind of joint needed is determined by the 
requirements of the unit. For example, precise align- 
ment of internal parts may demand a metal-to-metal 
design. In that event, an offset flange may be re- 
quired to allow for a gasket channel (Figure 1). For 
use with non-compressible gaskets, such as straight 
rubber, a relief for side flow must be provided. No 
relief is needed for cork-and-rubber gaskets. 

Flange finish must be considered in relation to the 
type of gasket material demanded by operating con- 
ditions within the assembly. If a soft, resilient mate- 
rial can be used, it may be economical to leave the 









SEND FOR FREE BOOKLET. 


For specification and ap- 
‘plication data on Arm- 
strong’s more than 50 resil- 
ient sealing materials, send 
for a free copy of the latest 
edition of “Gaskets, Packings, and Seals,” twelve 
pages of helpful information. Address Armstrong 
Cork Company, Gaskets and Packings Depart- 
ment, 9503 Arch Street, Lancaster, Pennsylvania. 
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DESIGNING FLANGES FOR EFFICIENT SEALING 


Mechanically correct joints prevent most gasket specification difficulties 


FIGURE 3 





flange relatively rough. The gasket will fill in any 
normal irregularities. On the other hand, if close 
alignment’is needed, a smooth flange will be neces- 
sary to get a tight seal with the thin gasket required 
for close-tolerance assembly. 

Bolt holes or studs should not be too large in rela- 
tion to the cross-sectional area of the gasket. Thin 
wall sections may blow out if internal pressure is 
present. Furthermore, large holes make a _ gasket 
fragile and hard to handle during assembly. On a 
narrow flange, gasket walls may be widened at bolt 
holes by adding either inside or outside “ears” 
as illustrated above (Figure 2). 

When a sealed edge is brought into contact with a 
gasket by torsion, that edge should be made smooth 
to avoid cutting the gasket (Figure 3). 

An Armstrong representative will be glad to call 
and discuss your specific sealing problem with you. 
Because of his diversified gasketing experience, he 
may be able to suggest design modifications that will 
save both time and expense in arriving gt a satisfac- 
tory seal. He will also suggest suitable gasket mate- 
rials and supply samples for testing in experimental 
units. A district office is conveniently near you. 

If you prefer, send drawings and complete details 
to us. You will find our recommendations unbiased 
and keyed to good current gasketing practice. 


ARMSTRONG 'S 


GASKETS - SEALS : PACKINGS 


AY 


Cork Compositions @ Cork-and-Synthetic-Rubber Compositions 
Synthetic Rubber Compounds a7 Cork-and-Rubber Compositions 


Fiber Sheet Packings Ad Rag Felt Papers e Natural Cork 
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ELECTRICAL SHEETS - 















Hundreds of manufacturers in Middle America find the 
close-by location of Granite City Steel Co. a decided ad- 
vantage in doing business with this 69-year-old com- 
pany. But even more important to them is the type of 
material and service received... 


Granite City Steel is tailor-made to manufacturers’ spec- 
ifications...is produced by a company large enough to 
utilize the newest processes developed by the industry, 
yet small enough to pay strict attention to minute details 
so vitally essential in the production of steel of the 
highest quality. 


“Granite City” has meant “Better Steel” since 1878. 


Granite City Steel Company 


GRANITE CITY, 





ILLINOIS 


Chicago e Cleveland 
Houston e Indianapolis 
Kansas City e Los Angeles 


GRANITE CITY STEEL Milwaukee « Memphis 


Minneapolis ¢ Moline 
New York e St. Lovis 


HOT ROLLED SHEETS - COLD ROLLED SHEETS + STRIPLATES + STAINLESS-CLAD TIN PLATE 
PORCELAIN ENAMELING SHEETS 


TERNE PLATE + TIN MILL PRODUCTS - 
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Heat and abrasion ruined 
this cable 










This portable welding cable was used in a shipyard. 
Hot chips and sparks from welding and riveting oper- 
ations scorched the jacket. Abrasive action from rub- 
bing against the ships’ sides and rough edges of steel 
plates completed the damage, destroyed its usefulness 
and condemned it to the scrap pile. 











such destruction 


Experience has proved it gives longer life, longer 
trouble-free service. That’s why it pays to specify 
neoprene-jacketed cord and cable, a type of construc- 


HERE’S WHY NEOPRENE DOES SO 
MANY JOBS SO WELL 


> Gives high tensile strength and resilience; 
low permanent distortion. 






















P it’s tough and durable; resists abrasion, 
cutting, and chipping. 





> Gives best resistance to sunlight, aging, 
ozone and heat. 






tion that is setting new endurance records in many 






industries. 


> Resists deterioration from oils, solvents, 
chemicals, acids. 






Write for your free subscription to The Neoprene 





> Gives peak air-retention; low permea- 
bility to gases and fluids. 





Notebook. Packed with information about new or un- 





~ Neoprene-jacketed cable resists 


> Special compositions can be made fiame- 
retarding, static conducting, or flexible at 
low temperatures. 






usual neoprene applications, it may give you valu- 






able new ideas. Back issues on request. E. I. du Pont 
de Nemours & Co. (Inc.), Rubber Chemicals Divi- 
sion, F-3, Wilmington 98, Delaware. 







The BEST portable cord 
and cable have 
NEOPRENE jackets. 


BETTER THINGS FOR BETTER LIVING 








..» THROUGH CHEMISTRY 





ELECTRICAL MANUFACTURING 





| hs Vee eaungs~ 


FOR THOSE WHO CAN AFFORD 


Bs Bu 


Te UE SE Nu ce tok as tii a oan en 
Se wine eeu i leant; bak ae 
ae . a a - ere nee 


7 
Bs ai a SS ta Po cy + eta, 


z ne = mt - P : 
c= oe OF LIFE 


HOOVER 


The World’s Only Ball Bearing with Honed Raceways 


HOOVER BALL AND BEARING COMPANY -- ANN ARBOR, MICHIGAN 
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DESIGN PROBLEMS 


ht Std | 
eee {fl 


ry 


® When Whitehouse Products, Inc., planned its Beacon 
camera, plastics came into the picture. Camera parts 
must be precision made—for protection against light- 
leakage and for accurate lens mounting. Inner surfaces 
must be free from roughness that would harm the film. 
The problem of producing these parts without high 
finishing costs was brought to No. 1 Plastics Avenue. 
General Electric engineers recommended compression- 


PERFECT ALIGNMENT ASSURED 
BY HIGH PRECISION MOLDS 


Precision molding of back and 
front of the cameramake possible 
so perfect a fit that problems of 
light-leakage or misalignment of 
parts are eliminated. 





molding a black phenolic that gives a high, glossy finish 
and resists warping. In addition to the lens mountings, 
design requirements included a built-in view finder and 
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IN MOLDING PLASTICS PARTS 
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HERE’S A CAMERA DESIGN— 
FOCUSED ON PLASTICS 











PTT Tel ke 
TPL eh 
Perr. 


* a 


a housing for the shutter mechanism. A special cam 
arrangement was designed to mold the opening for the 
film-winder handle. Net result—a sturdy, low-cost cam- 
era housing, optically accurate and handsomely styled. 

With these camera parts, G-E engineers provided 
still another example of precision-molded plastics prod- 
ucts manufactured in quantity—quickly and inexpen- 
sively. You may be able to save time and money the 
same way. Take advantage of General Electric’s com- 
plete plastics service. Bring your plastics design and pro- 
duction problems to General Electric—the world’s 
largest manufacturer of finished plastics products. Send 
for the new G-E bulletin, “Design Data on Plastics 
for Product Designers.’ Write to Section I -14, Plastics 
Division, Chemical Department, General Electric Co., 
1 Plastics Avenue, Pittsfield, Massachusetts. 


GENERAL @ ELECTRIC 


COD 47-HV8 


EVERYTHING IN PLASTICS 


ELECTRICAL MANUFACTURING 
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HOLES AND SLOTS — 
PIERCED VS CORED 


In designing die castings, remember 
that it is often less costly to pierce 
required holes and slots than to spe- 
cify that they be cored in the casting 
operation. Through cored holes al- 
ways have some flash which must be 
trimmed and, in many cases, it will 
be just as easy to pierce such open- 
ings through uncored walls as to shear 
the flash with a punch. Thanks to 
the high ductility of zinc alloys, pierc- 
ing, blanking and slotting operations 
can be performed without deforma- 
tion of castings. 

A good case in point is the zinc 
alloy die cast housing shown in the 
above drawing. The only holes cored 
in this casting are those in six-bosses 
(see A) where thickness exceeds %%”, 
and the D-shaped openings at either 
end (see B) which would be difficult 
to pierce because of their shape and 
location. The round holes on the step 
faces at the ends of the casting, the 
star-shaped opening in one side and 
all of the louvres are pierced. 

The louvres could not be cored ad- 
vantageously unless altered in design 
and, even then, a much more expen- 
‘sive die would be required and the 
openings would contain flash which 
would be difficult to remove. By 
forming these louvres in a stamping 
die, a slitting action is obtained which 
stretches the metal outward on the 
side louvres and inward on those at 
either end. The combination slitting 
and forming is a very rapid operation 
and no flash remains in the openings 
thus produced. The ductile zinc alloy 
withstands this severe forming with- 
out fracture. 

The zinc alloy die cast fan hub 


PRACTICAL CONSIDERATIONS IN 


ALLOY SELECTION 


The performance of all die castings 
is based on both good design and 
proper alloy selection. The zinc al- 
loys, covered by specifications of both 
the American Society For Testing 
Materials and the Society of Auto- 
motive Engineers, can provide the 
mechanical properties given in the 
table below. Your die caster under- 
stands the necessity for careful con- 
trol with respect to every element 
involved in alloy formulation to as- 
sure maximum mechanical proper- 
ties and dimensional stability. 






PROPERTIES * 





Charpy Impact Strength 
Ft.Lb., %4”x%” Bar, as cast 


Tensile Strength, Lbs.,/Sq. In. 
Elongation, % in 2 In., as cast 
Brinell Hardness 


*Properties are as determined on the Zamak alloys. These values, as cast, are well 
above the minimum A.S.T.M. and S.A.E. requirements. 

+ A trade mark (registered in the U. S. Patent Office) identifying the zinc alloys 
developed by The New Jersey Zinc Company and used in the die casting industry. 


shown below is another interesting 
example of piercing. Due to their 
length and location, the slots for the 
rubber fan blades in this casting are 
pierced. Coring of these slots would 
require a very expensive die and flash 
removal would still be necessary. The 
countersunk hole in the nose of the 
hub is cored, however, since it passes 
through a fairly heavy boss on the 
underside. 





The New Jersey Zinc Company, 160 Front St., New York 7, N. Y. 


MECHANICAL PROPERTIES OF ZINC ALLOYS FOR DIE CASTING 















ZAMAKt-3 ZAMAKt-5 
A.S.7.M.-XXI A.S.T.M.-XXV 
S.A. E.-903 S.A. E.-925 
43 48 
41,000 47,600 
10 7 
82 91 






For additional data on die casting 
design ask us—or your die casting 
source — for a copy of the booklet 
“Designing For Die Casting.” 
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| USED EQUIPMENT 

| AVAILABLE RIGHT NOW 
| AS LOW AS 40% OF MARKET 
| 


Are your labor costs higher? You can balance them off in a hurry 
by making immediate purchases of WAA surplus welding equip- 
ment. Their low first cost reduces the charge-off on each piece 
required to amortize the equipment . . . and 9 times out of 10 
such replacement will give you a modern unit. Prices are low 
enough to enable you to save money, over and above the cost of 
reconverting the machine to your specific needs. 

Advise any of the Regional Offices listed below of your needs. 
You may inspect any machine before purchase and buy with- 
out delay. You will help yourself and your country. All items 

are subject to prior sale. 


RESISTANCE SPOT WELDERS: 


TYPES AVAILABLE: Rocker Arm, Press, Portable or Gun, and 
some Multi-electrode in well-known makes. 


RANGE OF SPECIFICATIONS: Motor, air, hydraulic or manual 
drive; 10 to 400 KVA; 220-440 volt, 60 cycle, single phase; throat 
depths 8” to 48’’; synchronous and non-synchronous. 


CONDITION: Mostly used, some unused. 











RESISTANCE SEAM WELDERS: 
TYPES AVAILABLE: Longitudinal, Circular, and Universal. 


RANGE OF SPECIFICATIONS AND CONDITION: Same as Spot 
Welders. 


OTHER TYPES: Butt and Flash welders; Stored Energy Spot 
welders up to 50 KW and 48” throat depth (also a few machines 
of greater capacity); all types of AC and DC arc welders; weld- 
ing rod and electrodes; weld positioners. 







Principal inventories are located at: 
BIRMINGHAM « BOSTON « DETROIT e¢ LOS ANGELES 
MINNEAPOLIS « NEW Coane e PHILADELPHIA e ST. LOUIS 


War Ass 


Offices located at: Atlanta 
Birmingham . Boston 
Charlotte « Gia e Cincinnati 
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Los Angeles . Louisville + Min- 
neapolis + Nashville « New 
Orleans -« on York « — 














Cleveland Dallas - Denver 4 Philadelphia Portland, 

Detroit . Fort Worth << Richmond - Salt Lake City « St. ce 
Helena « Houston « Jacksonville San Antonio ” San Francisco 
Kansas City, Mo. « Little Rock Seattle + Spokane «+ Tulsa 









All welders are sold under NS" OF WORLD EXPORTERS: Your business is solicited. 
regulations. VETERA Ifsales are conducted at various levels you 
van ll areinvited ie certified at the will be considered as a wholesaler. Any in- 
ar Assets Administration Certify Of- quiries regarding export control should be 
fice serving thelr area, and then to p ase referred to the Office of Internationa } 
the ma offered herein. Pine e, me t of Commerce, Wash- 
ngton, 
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ELECTRICAL MANUFACTURING 















ALESSANDRO VOLTA (1745-1827), great Italian 
physicist, in 1800 announced his discovery of a 
chemical cell for producing electricity. The voltaic 
pile, named in his honor, was the first electric battery. 
This first source of continuous electric current opened 


vast new horizons in the field of electrical research. 





FIRST in producing a continuous electric 


current 


OHMITE 


OHMITE 


LUG TYPE 


Most popular type 
for general purpose 
5 I 
applications. Con- 
nected by soldering or 
bolting to lugs. Pro- 
tected by vitreous 

enamel coating. 


“DIVIDOHM”’ 


ADJUSTABLE TYPE 


Provided with ad- 
justable lugs for 
securing odd values 
of resistance quickly 
and easily. 


WIRE LEAD TYPE 


Small vitreous en- 
ameled resistors 
which can be con- 
nected and supported 
by their own wire 
terminals. Maximum 
size approx. 20 watts. 


FLEXIBLE LEAD 
TYPE 


Winding is con- 
nected to stranded 
bare or insulated 
leads. Used where it 
is desired to have con- 
necting wires a part 
of the resistor. 


“CORRIB”’ TYPE 


Has edge-wound, 
exposed corrugated 
ribbon winding. For 
low resistances where 
100 watts or more 
must be dissipated in 
small space. 


FERRULE TYPE 


Winding termi- 
nated on metal bands 
for mounting in 
standard fuse clips. 
Provides easy inter- 
changeability with- 
out tools. 


EDISON BASE 
TYPE 


Mounted in ordi- 
nary lamp type screw 
sockets for easy inter- 
changeability with- 
out the use of tools. 


PRECISION TYPE 


Low wattageresist- 
ors of + 1% or closer 
tolerance. Made in 
vacuum impreg- 
nated, glass sealed, or 
vitreous enameled 
type units. 


BRACKET TYPE 


Have metal end 
brackets. Live brack- 
et type is connected 
by bolting brackets 
to panel terminals. 
Dead bracket type 
has separate lugs. 


NON-INDUCTIVE 
TYPE 


For radio frequen- 
cy circuits where con- 
stant resistance and 
impedance are re- 
quired. Made in vit- 
reous enameled or 
sealed-in-glass types. 





PROBLEM CHILD 


If the choice of efficient asbestos con- 
ductors is the ‘‘problem child” in the 


production of your electrical appliances 





. Our engineers can recommend the 


Besto-Wire appliance lead or fixture 





wire .. . specific for your needs. 


COPPER, NICKEL OR MONEL CONDUCTORS 


ASBESTOS WIRE AT ITS BEST 


Manufactured in accordance with N.E.M.A. Specifications 
Approved by Underwriters’ Laboratories, Inc. 


LAN 


WIRE CO., Inc. 
1s D 


| Cities 


Typical among Besto-Wire appliance lead 
wires and fixture wires for dependable per- 
formance are: 


TYPE A-1- Moisture Resistant Besto-Wire 
TYPE AF- Fixture Besto-Wire 


TYPE A- High Heat Resistant Besto-Wire 
© 1947 R. |. insulated Wire Co., Inc. 


BESTO-WIRE ... ASBESTOS WIRE AT ITS BEST 
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DETROIT: Phone Madison 2146 
BUFFALO: Phone Grant 8567 


GBA 


CAMDEN: Phone 2215 


INDIANAPOLIS: Phone Market 7973 


CHICAGO: Phone Central 8431 
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36 TECHNICAL PAGE 


| on carbon brushes 


Lots of help for all electrical men 

who design, build, maintain or work with 
| motors .. . in this new Speer book. In tech- 

nical, non-commercial language it discusses: 


BRUSH CHARACTERISTICS—(specific resist- 
ance, contact drop, coefficient of friction, 
hardness.) © BRUSH GRADES e¢ SERVICE 
RECOMMENDATIONS ¢ BRUSH STANDARDS 
¢ DEFINITIONS * SHUNT LOCATION DATA 
© INSTALLATION HINTS—(proper fit and con- 
nections; pressure; staggering; brush angle.) 
© HOW TO SPECIFY BRUSHES 


SPEER WILL KEEP 


TOUR COG? Gr 10 BATE 


merece ene 
cL. CNet NLLtt ttt. 





PLUS . . . Brush data forms. List data for your When you request your copy of **Car- 
machines; Speer recommends the proper brush. bon Products,”’ Speer records your 


PLUS . . . additional pages of text and pictures name and address. Additions and 


on graphite anodes for electronic tubes; car- changes are sent you promptly as they 
| bon contacts; carbon welding products; pack- 


ing rings, etc. 
| first . . . there will be no unrequested 


| : mailings. Write Speer now. 
| | S a eer GP 2307 A 


INTIMA Ua brushes -contacts - welding electrodes - graphite anodes -rheostat discs - packing rings- carbon parts 
APM AeIeeee CHICAGO’ CLEVELAND> DETROIT: MILWAUKEE>NEW YORK> PITTSBURGH 





occur. But you must ask for your copy 
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After changing to Waldes Truarc Retaining 
Rings for piston pin retainers in their power- 
ful new Superior 6G-510 oil-field drilling 
engine, the Superior Engine Division of The 
National Supply Company finds field main- 
tenance greatly simplified. 

Truarc Rings can be easily removed and 
replaced in a few seconds. They retain both 
concentricity and flexibility without regard 
to the number of times they are handled. 
Other piston pin retainers take a permanent 
set, delay field repairs, pile up costs. 


WALDES 


U. S&S. PATENT RE. 16,144 


RETAINING RINGS 
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TRUARC rings lock piston pins securely . | 
for drilling engine on 24-hour service 


@ cut costly shutdown time 


@ stay intact under frequent 
removal and re-use 


On rocker arms and pumps, on crankshafts 
and plungers, on a wide variety of applica- 
tions, Truarc Rings do a better job of holding 
moving parts together. Designers, production 
and maintenance men in many industries find 
Truarc cuts costs sharply wherever used. Its 
never-failing grip is a superior solution to 
fastening problems. Its patented design 
assures constant circularity under all condi- 
tions. Send us your drawings: Waldes Truarc 
engineers will be glad to show how Truarc 
can help you. 


® Send for new Truare booklet, 


Waldes Kohinoor, Inc., 47-10 Austel Place 
Long Island City 1, N.Y 


Rings’’ to: 
J Name 
wed Title 
Company 


Business Address 


Please send booklet, ‘New Development In Retaining 


yi OD Cl SEE Cis 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK §f ccs come seme come cm cme coe cee es ee ee ee ee ee ee ee 


@ ease dis-assembly, re-assembly 


“‘New Development In Retaining Rings’ 
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115 Volts... + 15%. Is that what 
you meant when you specified the 
label rating. That’s what your 
equipment will be up against when 
it’s at the mercy of commercial 
line voltages. 

If your equipment will not stand 
that tolerance, you’re saddling 
your customers with a serious 
problem and one which few will 
understand. Y ourequipment will be 
blamed for any breakdown or un- 
satisfactory performance—not the 
fluctuating voltage that caused it. 

You can relieve your customers 


SOLA 


ee 


_ 


of this problem, eliminate costly 
service calls... and... accom- 
plish all this at an actual saving in 
original design costs. The answer 
is... “include a SOLA Constant 
Voltage Transformer as a built- 
in component.” 

SOLA Constant Voltage Trans- 
formers are available in 31 standard 
designs in capacities from 10VA 
to 1I5KVA .. . or special units 
can be custom built to your 
specifications. Whether your prod- 
uct is designed for home, science 
or industry—Constant Voltage is 


Conilantl Vollage 


TRANSFORMERS 


_ HAVE YOU FORGOTTEN 
THAT YOUR CUSTOMER'S LINE 
VOLTAGE WILL FLUCTUATE? 


a 





your problem. May we make recom- 
mendations for your equipment? 


This book provides the answer 
to your Constant Voltage 
problem. 


Ask for 
Bulletin BCV-102 





Transformers for: ConstantVoltage » Cold Cathode Lighting » Mercury Lamps + Series Lighting + Fluotescent Lighting + X-RayEquipment + Luminous Tube Signs 
Oil Burner Ignition « Radio « Power + Controls + Signal Systems + etc. SOLA ELECTRIC COMPANY, 2525 Clybourn Avenue, Chicago 14, Iilinols 
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Manufactured in Canada under license by FERRANTI ELECTRIC LIMITED, Toronto 
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Sheet Metal 


BEARINGS 

















Quick Deliver 


It is no longer necessary to put up with expensive delays 
in securing thin wall bearings and bushings. Simply call 
in Johnson Bronze. We are now in a position to furnish 
your entire requiremenis, made strictly to your speci- 1 a 


é ° fications in a matter of days . . . not weeks. 
ngtineers 


When you specify Johnson Bronze you are assured of 


Des tigners 


getting top quality in every respect. We offer you a wide 
A handy file folder 





for your copy TODAY. 


selection of materials .. . rolled bronze . . . bronze-on-steel 
containing a wealth : ; : 
sth atin ieee, . . . babbitt and steel. Our facilities for manufacturing . | 
bearing data. Write these bearings are complete . . . our help is skilled, our 


experience dates back forty years. 


Why not take advantage of this excellent opportunity to 


secure all your needs in top quality thin wall bearings | 
without delay? Write, wire or call TODAY. 





JOHNSON @™® BRONZE 


SLEEVE 


SLEEVE BEARING aT HEADQUARTERS 


SERVICE 


570 S$. MILL STREET Wy” NEW CASTLE, PA. 
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~The Sx" MICRO Precision 


The above is a BLOWN-UP 
VIEW of the new “SK” MICRO 
Precision Switch. 


@ACTUAL SIZE 


The above is a BLOWN-UP 
VIEW of “SK” Switch mounted 
in gangs. 


THE “SK” CAN BE MOUNTED IN GANGS 


This new compact light weight switch can be mounted in gangs 
with busses to provide many combinations of series, parallel, and 
individual switch connections. However, this is not standard con- 
struction but is available as a special construction on quantity 
orders. Made with the same careful workmanship that has char- 
acterized the MICRO Switch line, you'll find the “SK’’ depend- 
able and long lived. The switch unit is only 1% inches long and 


when ganged lends itself to a wide variety of usages. 


MADE WITH THE KNOW-HOW Or MILLIONS OF PRECISION SWITCHES 





witch Features Low Cost... 











~ 


@ The “Know-How” behind the manufacture of millions _ pacity with resistance to vibration and impact. 


of MICRO Precision Switches is behind the development 2 j E 
The addition of the ‘““SK’’ Switch to the “MICRO”’ line 


and manufacture of the new MICRO “SK” Switch. Engi- 
adds one more selection to a wide and complete line of 


necred with mechanical exactness and manufactured with 3 _ ; ; ‘ i 
switches. The MICRO Precision Switch line provides a 


completeness that makes it possible to select the exact 
switch to meet any specific electrical switch problem. The 
Small in size, light weight, unhoused with actuation adapt- line offers a variety of sizes and shapes, electrical charac- 
able for rotating or sliding cams or hand operated, it teristics, and actuators. 


care from quality materials, one can expect the well known 
“MICRO” top performance from this new switch. 








offers a new switching opportunity for design engineers. ; I ~ ; “ae 
The wide range experience of “MICRO” engineers in aid- 


! The “SK”’ is available normally open, normally closed and —_—ing with thousands of electrical switching problems and 
double throw. It is available as a single unit or mounted the “Know-How” gained in manufacturing millions of | 
in gangs with busses to provide many combinations of _ precision switches make them ideally qualified to aid you 

series, parallel, and individual switch connections. It fea- with your switching problems. Feel free to ask for their 

tures accurate repeatability, long life, high electrical ca- suggestions and help. 


Se ee ee 


MICRO Precision “LN-2” Limit Switch 
Equipped with Roller Arm Actuator for Limits 


Safeties, Interlocks and Machine Control 


aoe AO ET ae ten Ns MNT AE 4 ent 













The type “LN-2” Limit Switch has a die cast housing with a roller 
arm actuator, adjustable through 225 degrees, designed for rapid 





cam or slide actuation. It is supplied for either right or left hand 

mounting. The ‘‘LN-2”’ is not immersion proof but it has all oper- a - 
ating mechanisms and leads in conduit opening sealed. A gasketed Precision “LN-2 
cover prevents condensation, dust and dirt from reaching the enclosed Limit Switch 


switching element. 


The following characteristics are measured at the roller and at a 90° 
angle with the lever. 


PeRe A FORGE Siac 654s ey 0 ses 3 Ib., max. 
REE IUGR. 55 5-0. 50:08 Sew ace eo bs Y% |b., min. 
PRES in sd ccka se 3° max., (5/64 in., max.) 
Overtravel........... 17° max., (15/32 in., min.) 
Movement Differential.2° min., (0.014 in., max.) 
er WEIRRE ost ees. 34 0.087 lbs., max. 


For further information or suggestions on the use of 
the‘‘LN-2’’ MICRO Precision Switch, contact the near- 
est MICRO BranchorSales Representative listed below. 


THIS SWITCH AVAILABLE SOON! 


SSCL ee 
Leama aa ae eee ee eee eee eee 
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BRANCH OFFICES SALES REPRESENTATIVES 


CMICAGO 6.....% 308 W. Washington St. MICRC PORTLAND, ORE..... 917 S. W. Oak Street 


™ 
EW VORK I7......... 101 Park Avenue SWITCH DALLAS 4.........4. 2502 McKinney Ave 
RARVOLAMD 3.06.00 4900 Euclid Avenue 
Bey Ce Gees cecceces 1218 Olive Street 


LOS ANGELES 14...... 1709 West 8th St 
BOSTON 16..........126 Newbury Street Pr ote) LORE At Tol tcen tit TORONTO, Ontario, Can.......11 King St. 
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Overlay pre- 
cious metals, 
one side or 
both sides, 
any thickness. 


Base metal... 
steel, copper, 
nickel, etc. 
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Designers, fabricators, manufacturers needn’t worry about rising SHEET . . . Available with precious 
performance characteristics of solid silver at unusually low cost. wholly covered, inlaid and edge laid 
Because General Plate Laminated Metals... sheet, wire and in practically any combination of 
tube ...are permanently bonded laminations of a thin layer of precious to base metal. Base to base 


precious metal to a thicker layer of base metal, they give you precious 


: : : : metal combinations also available. 
metal performance at a cost slightly higher than the inexpensive 


base metal. TUBE . . . Solid precious metal ; lam- 
In addition to economy, General Plate Laminated metals are inated precious to base metal lined, 
easier to work, have high corrosion resistance, provide better or covered one side or both in a wide 


electrical conductivity, are easier to fabricate, have better spring 
paper and provide structural and mechanical properties not ' 
‘ound in solid precious metals. WIRE... Shaped, solder filled, 


Investigate General Plate Laminated Metals, today. Our engi- channel, solder flushed, squares, 
neers are available for consultation on your metal problems. Write: flats, ovals and irregular shaped. 


GENERAL PLATE DIVISION 


of Metals and Controls Corporation 


ATTLEBORO, MASSACHUSETTS 


: 
silver prices because General Plate Laminated Metals give you all the metal on one side, both sides or 
| range of diameters and odd shapes. 
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On this 300 ton Warco Eccentric Gear Press, with 
pneumatic die cushions in bed, Colgate deep draws 
parts using blanks up to 44” x 70” to a 10” depth. 


To buy the machinery and build the ad- 
ditions to your plant necessary for sheet metal 
forming, stamping and fabricating would cost — 
how much? Yet you can add this extra function 

without adding to overhead — by making 
Colgate your “sheet metal department.” 


Colgate has complete facilities — up-to- 
date forming and stamping equipment, ex- 
perienced labor, and plenty of working space— 
for the precision manufacture of production 
parts and even complete units in quantity. 


ee eee 


af 


Integrated to your assembly lines, Colgate’s 
diversified facilities can save production time 
and reduce manufacturing costs. 


If you have a “tough” assembly to produce 
in volume, or are merely pressed for time or 
space, call in Colgate. Specialists in the light 
metals, and geared formass-production, Colgate 
will deliver the goods on time (or ahead of 
schedule) and, more than likely, at a lower 
cost than you could handle the job if you had 
a sheet metal department of your own. 


Specialists in Fabricating and Stamping Aluminum, 
Magnesium, Stainless Steel and Other Light Metals. 


COLGATE 
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WHY FIBERGLAS TAPE 





Induction Furnace Cots 


In metal-melting furnaces, high temperatures create 
tough insulation problems. For example, around the 
Fiberglas-insulated coils, in the furnaces made by 
the Ajax Engineering Corporation, Trenton, N. J., 
temperatures are in excess of 300° F. from radiation 
and conduction alone. And the internal heat from the 
coil itself boosts the operating temperature con- 
siderably higher. 

Tape woven from Fiberglas yarns, is wrapped 
around the copper conductors, the coils are formed, 
then dip-impregnated with modified phenolic high- 
temperature insulating varnish. 

This is typical of many applications in which 
Fiberglas, in various forms, is being used to provide 





IS USED ON | 


OWENS-CORNING 


FIBERGLAS 


ta ere an an on UE Raa ae Ban 


¥ 


a margin of safety in electrical equipment. For 
Fiberglas withstands heat far beyond the temperature 
range of even the newer insulating varnishes. More- 
over, should the impregnants burn out, the Fiberglas 
base still provides protection as a permanent spacer. 

Fiberglas Electrical Insulating Materials are avail- 
able in forms to meet practically every insulation 
need. If you are concerned with the design, manufac- 
ture, use or maintenance of electrical equipment, get 
all the facts about Fiberglas Electrical Insulations. 
Write for catalog EL46-11—Owens-Corning Fiberglas 
Corporation, Department 866, Toledo 1, Ohio. 


Branches in principal cities. 
In Canada: Fiberglas Canada Ltd., Toronto, Ontario. 


TAPES » CLOTHS + BRAIDED SLEEVING *VARNISHED TUBING + MICA COMBINATIONS + LAMINATES 
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Cares midi Sate. 


® Varying Torque 
® Speed Regulation 
® Low Starting Current 


f° the installation shown here two Century 
Slip Ring Motors have been correctly applied. 


A 20 horsepower Slip Ring Motor drives the 
plate rolls and a 7!/, horsepower motor raises 
and lowers the rolls to regulate the curvature 
of the plate that is bent. 

These motors have the ability to start heavy 
loads with a minimum of starting current and 
the speed of the motor may be controlled to com- 

pensate for varying thick- 
nesses of metal-plate. 
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Another advantage of Slip Ring Motors is 
that the direction of rotation may be readily 
reversed when application requirements make 
it necessary. 

Century motors are built in a wide variety of 
types, in sizes from 1/6 to 400 horsepower to 
meet nearly every electric power requirement. 
Century motors are engineered to the require- 
ments of the machines they drive to assure top 
performance. Specify Century for all your elec- 


tric motor requirements. 
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THE 


| Unseen Quality 
| makes them stronger! 


BETTER FASTENING METHOD 


It’s the uninterrupted, unbroken and unsevered fibrous 
structure accomplished exclusively by the Holo-Krome 
patented method of Completely Cold Forging . . . The 
results of this exclusive Holo-Krome feature is giving 
thousands upon thousands of Socket Screw users guaran- 
teed unfailing performance in all types of applications 
doit Specify “Holo-Krome”. Unretouched Photo Etched, Cutaway 


YOUR HOLO-KROME INDUSTRIAL DISTRIBUTOR 1S Holo-Krome Socket Head Cap Screw. 
READY TO SERVE YOU FROM HIS WAREHOUSE STOCK 


THE HOL O- KROME screw 
: OoORP KROR : 
HARTFORD 60, CONNECTICUT 
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From past experience, the Marshall Stove Company 
& knows the value of a snow-white, chip-proof finish. 


A finish that is as pleasing to the eye as it is to the 
touch. Plastics combine this lasting beauty with 
physical properties that insure long service and ease 
of assembly. 

You may not be a stove manufacturer ... but there 
is better than an even chance that your product can be 
improved by the use of plastics. 

AICO with over 30 years of mold- 
ing experience... using all methods 


and all materials...is well quali- 


fied to advise you. PRECISION 
MOLDING 


This is number 31 of AICO’s series of 

plastics applications. A request on your 

letterhead will bring you the set complete for over 30 years 
to date, on convenient file cards. 


AMERICAN INSULATOR CORPORATION 


New Freedom, Pa. 
SALES OFFICES: Cleveland — Detroit — New York — Philadelphia 


R BECAUSE OF PLASTicg 
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THIS SPACE 


salt in the air? You're out from behind the eight ball, fellow, you're 
up there behind the mast. All your cares and worries are forgotten — 
| leave your troubles to Macallen. Because if you use Mica in any form, 

Macallen has the vast resources, the wide technical knowledge and the 
| extensive physical equipment to solve your problems perfectly. 


CLEAR SAILING FOR YOU. Breathe deeply! Taste the tang of 


Whether you make motors or generators, condensers or transformers, if you 
use Mica, then Macallen is your most reliable and dependable source of supply. 
For clear sailing ahead — leave your troubles to Macallen. 
| 

| 

i 





16 MACALLEN STREET— BOSTON 27 
CHICAGO: 565 W. Washington Blvd. © CLEVELAND: 2005 Leader Bldg. 
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Something new under 


the SUN trade-mark! 


TTY 4 


The Sun Oil Company invites immediate inquiries 
on two new, high quality microcrystalline waxes 
SUNWAX 1290 Brown and SUNWAX 1290 Yellow. 
These new Sun waxes were developed for use in the 
paper-impregnation, packaging, electrical, electronic, 
paint and chemical industries . . . wherever resiliency, 


high melting point, and high resistance to shock or 


shattering are required. They are tenacious and uni- 
form in physical characteristics. Approximate speci- 
fications for both types are: 
MELTING POINT (ASTM D127-30) —175°-185°F. 
PENETRATION (ASTM D5-25)—15 MAX. 
For full information call your nearest Sun office or 


write Dept. EM3, Sun Oil Company, Philadelphia 3, Pa. 


INDUSTRIAL PRODUCTS 




















neasens why you should shecily 


WIRE AND CABLE INSULATION MADE FROM 


GEON Mastics 


for industrial, domestic, manufacturing and utilities wiring 





| Resistance to ozone, wear, sunlight, water, chem- 
| icals, and most other normally 
| destructive factors 


More conductors in a given space 


Excellent electrical properties 






Ease of handling 


Be sure to specify wire or Easy stripping 


Hal 
| 14 colors including NEMA standards 
cable insulated with GEON 


Thin coating of insulation 


in order to get a// these 


advantages. Or, for infor- Light weight 


mation regarding special 


applications please write 
Department I-3, B. F. 
Goodrich Chemical Com- 
pany, Rose Building, 
Cleveland 15, Ohio. In 
Canada: Kitchener, Ont. 
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B. F. Goodrich Chemical Company ...: '23::222:..0. 


GEON polyvinyl materials * HYCAR American rubber + KRISTON thermosetting resins »* GOOD-RITE brand chemicals 
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LISTEN TO... The 
Theatre ‘Guild on 
the Air, presented 
every Sunday eve- 
ning by United 
States Steel. Amer- 
ican Broadcasting 
Company, coast-to- 
coast network. Con- 
sult your news- 
paper for time and 
Station, 


Gowoning Heavy Industiy 


WITH IMPROVED ELECTRICAL STEELS 


hel ee. 
t Ys Lr 
P 


HE excellent performance records of electrical equipment in steel 

mills and on similar heavy industrial jobs have been made possible 
largely by improvements in the physical and electrical qualities of 
electrical steels. 

For more than forty years our metallurgists and technicians have 
been working constantly to improve the quality of U-S-S Electrical 
Steel Sheets. Today they are among the finest produced anywhere. 
Yet research and experiments continue, to assure the utmost efficiency 
and dependability for users of generators, transformers and motors—of 
all types and sizes. 


It is vitally important that you use the proper grade of electrical 
sheet for each specific application. Our specialists will be glad to con- 
sult with you whenever you are selecting electrical steel for equipment 
that produces, distributes, or uses electrical power. 

Our Technical Bulletin Number 2 contains valuable data on 
the operating characteristics of U-S-S Electrical 
Steel Sheets. We shall be glad to send youa 
free copy upon request. 





CARNEGIE-ILLINOIS STEEL CORPORATION 


Pittsburgh and Chicago 


Columbia Steel Company, San Francisco, Pacific Coast D‘stributors 
Tennessee Coal, Iron & Railroad Company, Birmingham, Southern Distributors 
United States Steel Supply Company, Chicago, Warehouse Distributors 
United States Steel Export Company, New York 
7-96 


UNITED STATES STEEL 
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THE NATION'S LEADING PRODUCER OF SMALL MOTOR BRUSHES 


Recent Stackpole developments have been signally successful in bettering 
fractional horsepower motor brush performance—even when no trouble existed 
and where the only problem was the ever-present one of making sure you get 
the best brushes for your money. 


We prefer to make brush recommendations on 
the basis of tests of the actual equipment under 
simulated working conditions in the Stackpole 
Brush Testing Laboratories. Experience has 
proved we can serve brush users best by this sci- 


entific approach to a matter all too often handled 
by rule-of-thumb methods. Why not let us check 
your brushes on this basis—with the responsibility 
being Stackpole’s to PROVE that better brushes 
can be obtained? 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


BRUSHES and CONTACTS (All carbon, graphite, molded metal and composition types) — RARE METAL CONTACTS «+ SINTERED ALNICO II 
WELDING CARBONS + CHEMICAL CARBONS «+ CARBON SPECIALTIES 
PACKING, PISTON ond SEAL RINGS +* CONTINUOUSLY ADJUSTABLE CARBON RHEOSTATS + SPECTROGRAPHITE NO. 1, ete., elc. 
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NO WORRIES ABOUT 
RR ne m4 


Another Factor of 


RECTIFIER DEPENDABILITY 












FANSTEEL 


| 
| Selenium Rectifiers — 


















“To long life—freedom from maintenance—high power factor—instantaneous 

current flow—resistance to extreme humidity ranges must be added to meet 

all the varied conditions of rectifier services today. The dependability of 
Fansteel Selenium Rectifiers in this respect was definitely proved under | 


severest wartime conditions. 


This is another result of the famous Fansteel Quality Control—directed to 


the highest efficiency of the rectifier in the equipment it is intended to serve. | 


Fansteel engineering and technical services are immediately available to you 


For helpful engineering in- 
| formation you are invited without obligation. Such consultation often has the added advantage of cost 
to send for New Bulletin 
RDP-107 saving. Ask for Fansteel Technical Information Form 840-B. 


BRANCH OFFICES IN PRINCIPAL CITIES 







RECTIFIER DIVISION 
NORTH CHICAGO, tttIinors 





MARCH 1947 


AJOB THAT PROVES THE 


Mf 


WEA RIMG 
QUALITHV 
VM LMF | 





















TY i a aa aad 


F ORMICA ways, bearing many tons 
weight, and operating at speeds up to 38 
feet per minute have been used on giant 
planers produced by the G. A. Gray Com- 
pany, Cincinnati. After years of use they 
show no wear or deterioration whatever. 


This is proof of the adaptability of this mod- 
ern material for wearing surfaces in all sorts 
of machinery. These ways are used to guide 
the machine, and accuracy of its output de- 
pends on them. 


They have a non-scoring and wear-resisting 
quality that makes them the best of possible 
materials for the purpose. Another important 
quality for high speed operation under heavy 
weight is their heat-insulating quality. This 
prevents heat penetrating to the metal table 
support, changing its dimensions and caus- 
ing it to curl. 








"Ra ) T orf 
DE MaRK REG. U.S. PA 


Formica engineers will be glad to discuss 
similar applications and recommend the most 
desirable grades. 







THE FORMICA INSULATION CO., 4638 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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EYWELL 






ALWAYS ready for a.challenge. That’s the way it is 
















with Honeywell Con-Tac-Tor Mercury Switches. 

They're ready to take on the toughest assignments 

right along with the ordinary ones. You'll find 

Con-Tac-Tors ready to prove themselves not only 

because they offer literally thousands of applications, 

but because they are always ready to step in when 

needed. This is the resourceful service Honeywell has 


developed through years of experience in 






handling involved switching problems for others. 


POSITIVE 


CONTACT @& C 


{/ i IP: new Con-Tac-Tor Mercury Switch catalog. You'll 


LONG LIFE 


Mail the coupon today for your free copy of the 


| 
| 
| 
SAFETY STURDINESS 
ol \ i anaes. | | 
et fier, aie, ee) mee Uk alee a) ae ee 
| {| rE W e | | Please send your catalog on Con-Tac-Tor Mercury Switches 
: Name coal eed 


Address a . bic. 


[ find it helpful when facts are needed quickly. 















MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
2685 Fourth Avenue South, Minneapolis 8, Minnesota 


GaN TRO ee ek a BS 
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advantage of this great money - saving 
opportunity. This unused, high quality electrical 
equipment for electrical motors, generators, and 
other rotating electrical equipment can be easily 
purchased at a mere fraction of your government’s 
acquisition cost. Large quantities are available in 
various grades, sizes and shapes. These brushes 
and brush stocks are offered on competitive sealed 
bid sale basis by War Assets Administration 
Regional Offices. Large inventories are held in 
Cincinnati, Richmond, Chicago, Philadelphia, 
San Francisco and other Regions. Act now to 
profit in this ‘‘fraction-of-cost”’ sale of Govern- 
ment Owned Surplus Material. 


OFrFIce OF 


WAR ASSETS ADMINISTRATION 


Offices located at: Atlanta « Birmingham « Boston - Charlotte « Chicago + Cincinnati « Cleveland « Dallas Cr er 

Jacksonville .« Kansas City, Mo. « Little Rock 

Los Angeles + Louisville » Minneavolis +» Nashville « New Orleans « New York « Omaha - Philadelphia 

Portland, Ore. « Richmond « Salt Lake City + St. Lovis « San Antonio « San Francisco « Seattle «- Sookane . Tulsa 
I ; 


Denver + Detroit + Fort Worth + Helena - Houston - 


GENERAL DIS P 





Sal RN 
& Vy; 


HOW TO BUY: 


Valuable materials, such as these 
brushes and brush stocks, are con- 
stantly being offered by all the 
Regional Offices listed below. 
Dates of sales—and conditions 
governing all transactions—will 
be sent to you upon request. Re- 
quest should be made directly to 
Regional Offices. 

To keep completely informed 
on commodities, inventories, min- 
imum and maximum purchases, 
sales dates, etc., requests should 
be made to be placed on the mail- 
ing lists of each and every Re- 
gional Office for the specific types 
of material or equipmert whic’ 
could serve your needs. 


‘\ 
Wis A 


SA” 
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NEW JERSEY WOOD FINISHING COMPANY 


Electrical Insulation Department > WOODBRIDGE, NEW JERSEY 
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COPPER AND BRONZE races JY corer WIRE NAILS ' 


wh ae ke ye eee me eee ee a 


aac with Chase before you spend 
time shopping around for copper 
rivets and burs, soldering irons and 
brass cotter pins. These miscellane- 
ous brass and copper items and 
many others are carried in stock 
at many of our Chase warehouses. 


| CUT, CLOUT AND SHEATHING COPPER NAILS 


— 
| 
BRASS AND NICKEL-PLATED ESCUTCHEON PINS pl ? { 


a ee ee ee a ae ee a a ae ee a J 


ll oe oles 


Kememblét — CHASE SERVICE IS AS CLOSE AS YOUR PHONE 


e Chase 


BRASS & COPPER CO. etn Fee tae 


INCORPORATED 





CHASE 


This is the Chase Network —handiest way to buy brass 


ALBANY ATLANTAT BALTIMORE BOSTON CHICAGO CINCINNAT} CLEVELAND DETROIT HOUSTONY INDIANAPOLIS JACKSONVILLEt KANSAS CITY,MO. LOS ANGELES MILWAUKEE 








MINNEAPOLIS NEWARK NEW ORLEANS NEW YORK PHILADELPHIA PITTSBURGH PROVIDENCE ROCHESTERt SAN FRANCISCO SEATTLE ST. LOUIS ‘WASHINGTON (tindicates Soles Office Only) 
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*k RICHARDSON MEANS ((ydldldlf \N ee | 





* RESEARCH 
++-@ continuous transfor- 
mation of possibilities into 
practical ideas in plastics. 





* DESIGNING 
.. + Artistic visualization. 
Creative engineering. 
Practical planning for 
efficient plastics production. 














* PRODUCTION 


Nes1, é . +» Complete machine shop 
i 


lg as wh er e ghe e facilities for manufacturing 


our own dies, molds, tools. 


This is the bath in resin... the 

saturation that sets the pace for other things 

to come. If the control is good...and we make sure it 
is at Richardson... your Laminated INSUROK 


sheets, rods and tubes are well on their way to perfection. 





This is as it should be. And maybe this Richardson 


° ° ° * 
brand of determination is what has helped us to develop, among MOLDING 
; ; ..» Rubber and bitumi- 
many others, Laminated INSUROK T-725. This grade nous plastics; and synthetic 
: ues : 1 , 3 . resin plastics... Beetle, 
has uniformly low moisture absorption and high insulation resistance Bakelite, Durez, ete. 


under humid conditions. With proper technique, intricate 
parts can be successfully fabricated. Get 


the full story. It’s interesting! 


INSUROK 2rcciscon Plastics 
The RICHARDSON COMPANY cameepetie on 


ing, turning, milling, etc. 









Sales Headquarters: MELROSE PARK, ILL. ' FOUNDED 1858 LOCKLAND, CINCINNATI 15, OHIO 
EW YORK 6, 75 WEST STREET ROCHESTER 4, N. Y., 1031 SIBLEY TOWERS BLDG. 
ILADELPHIA 40, PA., 3728 NO. BROAD STREET Sales Offices MILWAUKEE 3, WIS., 743 NO. FOURTH STREET 


EVELAND 15, OHIO, 326-7 PLYMOUTH BLDG. + DETROIT 2, MICH., 6-252G.M. BLDG. + ST. LOUIS 12, MO., 5579 PERSHING AVENUE 
Factories: MELROSE PARK, ILL. © NEW BRUNSWICK,N.J. * INDIANAPOLIS, IND. 



















® WILLIAM HOLLIDAY 

Holliday-Hathaway Sales Co. 
238 Main Street 

Cambridge 42, Mass. 
Tel: Eliot 1751 





JOE DAVIDSON ® 

Joe Davidson & Associates » 
P. O. Box 108 

South Gate, Calif. 

Tel: Kimball 7244 



















GEORGE T. WRIGHT 
19859 Beach Cliff Bivd. 
Cleveland 16, Ohio 
Tel: Boulevard 9554 









o”®S 


ALLEN |. WILLIAMS, JR. 
230 Cooper Building 
Denver 2, Col. 
Tel: Mo. 0343 


H. R. MENEFEE 
Vice Pres. & Sales Mgr. 
Tel: Sterling 3-3406 





one 
M. S. YARRIN E. M. SMITH 

J & M Appliance Co. Engineering Sales Co. 
516 North Field 124 No. Montgomery $#. 
















Dallas 1, Texas 
Tel: Riverside 9641 


Trenton 8, N. J. 
Tel: Trenton 9885 
H. H. HARRIS = , 
Harris-Hanson Co. -— # m 
427 No. Euclid Ave. % 
St. Lovis 8, Mo. 
re Tel: Forest 5841 
FRANK W. YARLINE 
Frank W. Yarline & Co. 
20 No. Wacker Drive 
Chicago 6, Iil. 
Tel: State 0347 


Salesmen for Eastern Air Devices? 
Yes! But more than that, these E. A. D. representatives, 
thoroughly familiar with the electrical industry, are servicemen as 
well . . . willing and able to help you with your motor problems. 
E. A. D., with its vast experience, modern production facilities and skilled workmanship, 
stands ready to serve you with precision motor 
control devices for electrical, electronic and 
mechanical applications . . . our sales and 
engineering departments invite your inquiries. 


EASTERN AIR DEVICES, INC. 


583 DEAN STREET « BROOKLYN 17, N. Y. 
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Save Space.. Improve Efficiency 
with a 


MALLORY Self-Rectifying VIBRATOR 














If you’re a manufacturer of automobile radios, mobile communication 
systems or of any other equipment using vibrator power supplies, now is 
the time to consider the Mallory self-rectifying vibrator. 


Mallory self-rectifying vibrators are identical in size with the interrupter 
type. But—and here’s the important point—they save space and wiring, 
and give you less components to worry about. 


That’s not the whole story either. You get top performance with Mallory 
' f P | ; 


self-rectifying vibrators. They assure high over-all power supply efficiency 








and eliminate the voltage drop within the rectifier tube plusthe heater load. 










MALLORY VIBRAPACK* 


Mallory Vibrapacks deliver volt- 
ages from 125 to 400 from low 
voltage sources... with high effi- 
ciency, low battery drain, ease of 
installation, long life. 


*Reg. U. S. Pat. Off. for vibrator 
power supplies. 


Mallory engineers, who have produced more than 15,000,000 vibrators, 
invite your vibrator problems—will be glad to give you specific information 
about the self-rectifying type for your particular application. Write for 







copies of the comprehensive vibrator questionnaire. 


MALLORY visrarors 


AND VIBRATOR POWER SUPPLIES 















More Mallory Vibrators 
are in use today than all 


other makes combined 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Needless obstacle to present and future fluorescent lamp sales is lamp-caused 

radio and television interference. Although fluorescent tubes and starters are inherently 
prolific sources of ““man-made” static, the disturbances they create can be easily 
eliminated with Solar Elim-O-Stat* Radio Interference Filters. Small, effective and 
inexpensive, they are available in three types specifically designed to cover 

all types of fluorescent lamps and fixtures. 


Elim-O-Stat filters not only assure a favorable consumer reaction to the light source which 
is rapidly becoming the preferred light source for home, office and industry but also 
give lamp and fixture manufacturers a powerful and important selling point in a 
competitive market. A letter today will bring you further information. 


%& T. M. Reg. U. S. Patent Office 


SOLAR MANUFACTURING CORPO 
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YOU GET QUALITY PLUS 


a 
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General Electric’s precise: quality control methods used 
throughout magnet production, plus accurate testing and 
rigid inspection assure you of receiving magnets of the 
highest uniform quality for your application. 

Greater flexibility of magnet design is possible with the 
many G-E permanent magnet materials now available. 
The large group of sintered and cast ALNICO alloys has 
been augmented by the lightweight, non-metallic mixture, 
VECTOLITE, and by the ductile permanent magnets, 
CUNICO, CUNIFE and SILMANAL. From such a wide 
choice of materials, you may now find a magnet better 
suited for your application or a material which will make 
possible new designs heretofore impractical or impossible. 

General Electric engineers, backed by research and 
application experience, have acquired years of “know-how” 
in selecting the best permanent magnet material and 
properly designing magnets for thousands of products. 
These engineers are at your service. Metallurgy Division, 
Chemical Dept., General Electric Co., Pittsfield, Mass. 


PERMANENT 
MAGNETS 


GENERAL @ ELECTRIC 
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ENGINEERING SERVICE WITH G-E PERMANENT MAGNETS 


DEAT 


‘MAGNET 


H A VOICE 








A voice coil wound on an 
aluminum base moving in 
the field of an ALNICO 5 
permanent magnet—that’s 
the heart of the modern G-E 
loudspeaker. Current pass- 
ing through the coil in the 
magnetic field causes the 
coll and attached cone to 
vibrate in proportion to the 
applied alternating voltage, 
thus producing sound waves. 
ALNICO 5 offers maximum 
energy with reduced size and 
weight, minimum losses and 
increase of sensitivity and 
power. 




















SEND FOR NEW BULLETINS 
ON G-E PERMANENT MAGNETS 


We shall be glad to send you upon request 
our new bulletins, CDM-1, “Permanent Magnets,” 
and CDM-2, “Cast and Sintered Alnico, Catalog 
Supplement,” both specifically designed to help 
you with your permanent magnet problems. 

CDM-I contains information about the charac- 
teristics and properties of G-E permanent mag- 
net materials, their application and design. 
Listed in the catalog supplement, CDM-2, are 
sintered and cast Alnico permanent magnets 
available from stock. Proposed R.M.A. standard 
speaker magnets are included. 

For your copies, please fill out the coupon 
below. 





METALLURGY DIVISION 
SECTION HA-3 

CHEMICAL DEPARTMENT 
GENERAL ELECTRIC COMPANY 
PITTSFIELD, MASS. 


Please send me your new bulletins, 
CDM-1 and CDM-2, on G-E Permanent Magnets. 


a aditacoriciet trait eccecinvimmenianistctinilinsntinnniinniin . 


COMPANY .............. . 
ADDRESS... 


a a ee . 
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A\souT ONCE AN HOUR throughout the year, the electrode 
of the General Electric Oil-Fired Boiler hurls its ignition sparks cs 
in answer to heat or hot water calls. * | Lae LU aa 


ed 


it 1s designed to go on doing this year after year. Im 15 years 
this would be approximately 130,000 operations. 


What metal would you choose for this part? 


What metal would you use to resist spark erosion, high-temper- 
ature deterioration, fuel oil corrosion” 


G-E engineers picked “D’’* Nickel . . . one of the INCO Nickel 
Alloys. 


G-E also beat trouble to the punch in three other likely trouble- 
spots... the float... the fuel strainer screen ... the oil rate disc. 
Each one of these was fabricated from Monel.* 


Like all INCO Nickel Alloys, both ‘““D” Nickel and Monel are 
a) | strong, tough, rustless, corrosion-resisting. Individually, each 
) also offers certain “extra” characteristics to suit specific jobs. 


ea a 


a 


$A ES eel 


For example: The electrode tip demanded high resistance to 
spark erosion. The float (made of two drawn hemispheres, welded 
together) needed a workable metal. The oil rate disc had to be 
hard enough to withstand wear by the oil flow. The two strainer 
screens needed strength in their fine wires. 


By using “D” Nickel and Monel, G-E gained all these properties 
and protected product performance. “Reg. U.S. Pat. Off. 


You build-in EXTRA LIFE when you use an 


. Here's a cut-away view of the General Electric Oil-fired 

INCO Nickel Alloy! Boiler for home use. Arrows indicate those parts made of 

long-lasting INCO Nickel Alloys. Courtesy, General Elec- 

THE INTERNATIONAL NICKEL COMPANY, INC., 67 WALL STREET, NEW YORK 5, N.Y. tric Co., Air Conditioning Department, Bloomfield, N. J. 


NICKEL sits, ALLOYS MONEL* + ““K"’* MONEL « “S”* MONEL « “R’’* MONEL© “KR”™ MONEL * INCONEL® + NICKEL « “L’’* NICKEL © ““Z""* NICKEL 


Teast mate *Reg. U.S. Pat. on 
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UNANIMOUSLY APPROVED BY 
LEADING MANUFACTURERS AND ENGINEERS 


Striking in their appearance, dependable and accurate in their 
performance, USG Direct Current Meters are first choice with 
front-rank manufacturers everywhere. 

Built for years of trouble-free service, thousands of rugged 
USG Direct Current Meters are in use in the instrument panels 
of airplanes, automobiles, tractors, Diesel engines and on battery 
chargers and other electrical equipment. US Gauge’s quality pro- 
duction facilities are turning out hundreds of these low priced 


precision meters daily to fill industry's increasing demands. 


USG Direct Current Instruments are noted for superior pointer 
stability; have easy-to-read numerals and graduations, extra broad 


TRUS Oooo eC 


scales and attractive modernistic cases. 
Center-zero scales have an 80° arc, zero off-center scales 60°. 
Make your selection from square or round cases with either | 
clamp or top-flanged mountings in the 2” and 2'%” dial sizes .. . 
standard, raintight, or watertight construction. For information 


G A T GE nee about ranges and prices in quantities write us today. 


Spee RRR NN Soma epergt abana 


DIVISION OF AMERICAN MACHINE AND METALS, INC, SELLERSVILLE, PENNA 


Ws RS 
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Type 39. Pk il-trol 


Part 391156 
4500 Turns * OE 


101 Ohms 
wnnios CONTR 
: _ CHICAGO -~ > CORA, 


DESIGN MEANS 
PHIL-TROL ACTUATORS 
GIVE YOU MORE POWER 


Actual pull tests... made on production samples... show that 
Phil-trol Actuators (solenoids) develop as much as 50% more 
power than ordinary solenoids of the solid frame type. 

This increase in power is produced by exclusive Phil-trol design 
and superior quality of construction which make Phil-trols un- 
usually adaptable for industrial uses. 


CHECK THESE CONSTRUCTION FEATURES OF SOLID-FRAME PHIL-TROLS: 


Frame Construction—One piece, 4%" iron, annealed at 1400° F., 

vw furnace cooled. The frame is dovetailed and staked into the end 
plate, an exclusive Phil-trol method that assures a secure bond, 
adds mechanical strength and increases the efficiency of the 
magnetic path. 


Plunger and Plunger Stops—Made from specially processed steel, 
YW snneaied for increased efficiency. Available in three types of end 
shapes: (1) Flat end type “X” for A.C. Phil-trols has high seal-in 
pull... highest seal-in pull when used on D.C. Phil-trols; (2) 
90° conical end plunger “W” for D.C. Phil-trols only . has 
good pull and average seal-in factor; (3) 60° conical end plunger 
- aye for D.C. Phil-trols only . . . greater pull at beginning of stroke 

than 90° plunger. 


Coil Construction—Standard coils are precision wound on fiber 
bobbins. Wire is highest grade enameled copper. Coils are thor- 
oughly impregnated with best insulating varnish. For high tem- 
perature applications, special magnet wire and inorganic varnish 
impregnation is used. Complete coil data and part number are 
specified on coil. 


Plating—Entire frame and plunger stop are cadmium-plated to 
YY withstand 200 hour salt spray test. Plunger is polished chromium- 
plated for smoothest possible action. 


There are five standard sizes of solid-frame Phil-trols. They are 
denoted as Types 38, 39, 40, 41 and 42. Each is supplied in any 
of the usual commercial A.C. voltages and frequencies, and in 
D.C. voltages. In their standard form, Phil-trols are for ‘‘pull’’ 
applications only. They may be converted to the ‘“‘push” type 
with only slight loss of efficiency. 

If you have a solenoid problem, it is probable that one of the 
five standard types of Phil-trols will meet it. If not, we are ready 
to design to your specific requirements. Our engineers, located 
in principal cities, will be pleased to assist you. Write: 
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PHILLIPS CONTROL CORP. 
G12 N. MICHIGAN AVE., CHICAGO 11, ILLINOIS 
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Match the SUTTACE to your service needs 
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sand gainthe inner strength of steel! 


* Trademark Reg. U. S. Pat. Off. 


CLAD METAL 


Where you need the surface characteristics of copper, or monel (on one side or both sides) and yet 
require the physical characteristics of steel for your particular applications, specify SuVeneer* Clad 
Metal and have what you want! 

The cladding metal is inseparably bonded to low carbon steel, in controlled thickness. You can 
draw, form or stamp the composite SuVeneer Strip in any accustomed manner. You can improve 
your product, and profit! Let us discuss your possible application. 


; SuVeneer Clad Metal S - 5 | 
SOCOM) uperior Sfee 
in the production of fine strip steels since 1892 Ruhtecs tn oh quate CORPORATION 


CARNEGIE, PENNS YLVEOee 


Alloys and Spring Steels 


Machine Tool Manufacturers rely on 
WAGNER Zaclly MOTORS 


— 
a 


-eefor 


Yes Sir, he’s right in the middle. His 
job demands utmost precision—and on 
machine tools such as this, precision is 
what counts. Wagner Motors have an 
enviable reputation for quiet, smooth, 
vibrationless performance. That’s why 
machine tool manufacturers use thou- 
sands of Wagner Motors. They have 
found that Wagner is a synonym for 
reliability and that every motor bearing 
this famous name will deliver depend- 


able, troublefree service. Users of 


e ELECTRIC MOTORS 


Bal 


utmost Precision -- 


Wagner motors also profit by our quick, 
convenient, nationwide service facilities. 

If you want motors that will do the 
job, whether large or small, contact any 
of our twenty-nine branches. They are 
located in principal cities and manned 
by trained field engineers who will help 
you solve your motor problems. A letter 
addressed to Wagner Electric Corpora- 
tion, 6454 Plymouth Avenue, St. Louis 
14, Mo., will bring Bulletins on the com- 
plete line of Wagner Quality Motors. 


Totally-enclosed Fan- 
cooled Motor 


Totally-enclosed Non- 
ventilated Motor 


¢ TRANSFORMERS + INDUSTRIAL BRAKES + AUTOMOTIVE PRODUCTS « 








BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY. 





One of the leading television laboratories 
required a flexible, coated insulation of high 
dielectric strength. They said: ‘Give us tubing 
that will not react to heat conducted through wire 


Ben-Har is extremely flexible in comparison 
with lacquer-coated or varnish-coated Fiberglas 
tubings. Can be spread to cover knobs or terminals 
without cracking. Non-fogging. Non-corrosive. 
















. will not crack or split when bent .. . will 
not fray at the ends.” They asked for a sample 
of Ben-Har Special Treated Fiberglas Tubing and 
here is what they found: 


—from hearing aids to electric motors, from watt- 


Now being used in a wide variety of applications 
hour meters to movie projectors. 
} 


Try Ben-Har Special Treated Fiberglas Tubing 
in your own plant, in your own product—under 
al service conditions. Learn why America’s 


. 
| 


“Ben-Har Special Treated Fiberglas Tubing 
consistently exceeds ASTM specifications for per- ing manufacturers say “never before a tubing 
formance. We are now specifying this ike Ben-Har.” 
in our current television production.” BemTLEY, HARRIS MF 


SLEE G$ 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘“Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 








O., CONSHOHOCKEN, PA. 
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Bentley, Harris Mfg. Co., Dept. M-8, Conshohocken, Pa. 
I am interested in Ben-Har Special Treated Fiberglas Tubing ____for______ 
(size) (product) 
operating at temperatures of °F. at volts. Send samples so I can see for myself 
how Ben-Har will not crack in a bend, will not support combustion. 


Send samples, pamphlet and prices 
on other BH Products as follows: 








(0 Cotton-base Sleeving and Tubing 





NAME a ae rel a et a a ea (J Non-fraying Fiberglas Sleeving 
ADDRESS 
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All Recessed Head screws have definite advantages over the older, slotted 
head type but ONLY REED & PRINCE Recessed Heads can be driv- 


en in any size — from the smallest to the largest — with ONE driver! 


REED & PRINCE 


MANUFACTURING COMPANY 
WORCESTER, MASS. CHICAGO, ILL. 
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reason why Wirebound users 
shifr more safely sane 
more officienlly Bi, 
and al lower cost. 


Here’s another 



































Wirebound Boxes and Crates, which combine the lightness of wood 
with the strength of steel, are scientifically designed to carry products 
safely at minimum cost. But in addition to providing careful design and 
good construction, every Wirebound manufacturer follows through—with 
details of handling, assembly and shipping techniques to help the user 
attain higher shipping room efficiency and lower costs. 

From the vast experience of all Wirebound manufacturers these 
details have been gathered and printed under the title ‘Delivering the 
Goods” —a User's Manual that will, in these days of continued container 
shortages, be of special interest and assistance to every Wirebound 
user. This book is published as another Wirebound service to help users 
ship more safely, more efficiently and at lower cost. You may obtain 


copies of the User’s Manual by writing your regular Wirebound supplier. 
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Driving the heavier type record changers, 
radio phonograph turntables and tuning 
devices—powering fans, motion displays, 
actuating switches, levers and timing de- 
vices—operating business and vending 
machines, toys—these are just a few of 
the tasks performed by Alliance’s Model 
K Powr-Pakt motor. 


This basic 2-pole induction type motor 
can be mass produced to meet 
variations in design. It will adapt 
to any standard AC voltage and 
frequency, and will develop up to 
1/100th h. p. For intermittent duty or 
where forced ventilation is provided even 
greater output can be obtained. Model 
K is used in all 25-cycle and in some 
50 and 60-cycle Alliance phonomotors. 


WHEN YOU DESIGN—KEEP iinestt 


ALLIANCE MANUFACTURING 


COMPANY 





























.e 


MOTORS IN MIND 


ALLIANCE, OHIO 
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Glass enclosed type for 
switchboard mounting 





5,327 RELAY TYPES 


NEW YORK «+ PITTSBURGH. ST. 


STRUTHERS DUNN 





SMALLEST SIZES CONSISTENT 
WITH DEPENDABLE OPERATION 


@ Designed for long, trouble-free performance wherever space, 
weight or moderate cost are important considerations. Available 
for a.c. or d.c. use as specified. Exceptionally quiet on a.c. applica- 
tions. Conservative contact ratings (based on heater load values) 


wae: 6 amps. at 115 volts a.c. 


3 amps. at 230 volts a.c. 
0.5 amp. at 115 volts d.c. 
@ Underwriters’ approved. Individually tested. Ideally suited for 
built-in applications, control of small motors, heaters, audible 
and visual signals, lamp control and various other uses. Special 
adaptations available for radio-frequency, low-voltage loads, 
audio-frequency loads and other exacting uses. 
Write for Struthers-Dunn Midget Relay Bulletin 
STRUTHERS-DUNN, Ine., L321 Arch St., Phila. 7, Pa. 


ATLANTA*BALTIMORE*BOSTON* BUFFALO*CHICAGO®*+ CINCINNATI * CLEVELAND *DALLAS 
DENVER*+ DETROIT* HARTFORD INDIANAPOLIS * LOS ANGELES* MINNEAPOLIS * MONTREAL 
LOUIS + SAN FRANCISCO SEATTLE « SYRACUSE + TORONTO 
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Six Steps to Better Plastics 
that helped KK customers jrst/ 


PRE-FORMS 
Compressing plastic materials 
into “pills” cut loading time and 
paved the way for pre-heating. 


<EWE , 


COMPLETE MOLD SHOP 


A hobbing press is needed to 
complete tool-room equipment. 
This gave us control over all 
mold production. 


PRE-HEATING 
Heating “pills” before molding 
them not only cut molding time, 
but improved quality. 


NEW MATERIALS 


Struck with foreign results in 
molding ureas, we first molded 
them commercially here. 


ii. note that “first.” These ideas are all standard molding 
practises today, because they cut production time, improved quality 
or made new applications possible. But when we worked them out, 
our customers reaped the benefits first, of course. They liked it fine. 
_ We think a record like this speaks well for more to come. So why 
not talk plastics with us? We have the facilities—the experience—the 
plus-value of accomplishment. All information is contained in “A 
Businessman’s Guide to the Molding of Plastics.” May we send you 


a copy—free? 


Kurz-Kasch 


SEMI-AUTOMATIC PRESSES 


Knock-out pins for automatic 
piece ejection further shortened 
molding operations. 


HEATRONICS 


Often heatronic pre-heating 
further improves results and cuts 
molding time. K-K pioneered it 
in plastics. 


For Over 30 Years 


Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 S. Broadway, Dayton 1, Ohio. Export Offices: 89 Broad Street, New York, N. Y. 
Branch Sales Offices: New York ¢ Chicago ¢ Detroit « Los Angeles ¢ Dallas ¢ St. Louis ¢ Toronto, Canada, 
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“HEINEMANN jazes its 
MAGNETIC Mechanical 


CIRCUIT BREAKER teat! 





This MECHANICAL HEART 


(or Latch Mechanism) does double duty .. . 





No. 1 It opens breaker with least mechanical delay . . . 


When the armature engages the lower leg of the lock (a) it rotates the 
lock enabling the tooth of the catch (b) to pass through the cut portion of 
the lock (c), thereby breaking the toggle and releasing the contacts which 
are under heavy spring pressure. Of all known latches, this mechanism 
operates with the least amount of friction. 


No. 2 It opens breaker independent of handle operation. 


The relative position of the catch to the carriage remains the same as in | 
Fig. | whether the handle is in the “on” position or turned to the “off” 
position, when the contact is broken manually. The latch collapses only 

under overload or short circuit conditions—and it does that even if the 
handle is purposely held in the “‘on” position. Fig. 2 shows the latch 

on its way to the collapsed position. 


HEINEMANN ELECTRIC COMPANY 


Established 1888 
99 PLUM STREET TRENTON, N. J. 





THIS WOW MACHINE MEASURES SPEED VARIATION IN INCHES 


...OK’S RaM GEAR-HEAD MOTORS FOR R.C.A. TRANSCRIBERS 


e@ Guesswork goes out of the window when 
it comes to R & M turntable drives for 
R.C.A. transcription machines. Even the 
use of a synchronous motor is not positive 
assurance that spindle speed will stay with- 
in permissible limits. It’s that exacting. 


CHECK EVERY POINT 


Minor imperfections in the gear train 
could cause instantaneous surges—pro- 
duce changes in tone pitch especially 
noticeable during sustained notes. To 
prevent such possibility, tooth shapes of 
finished gears in the R &M drive are 
projected and greatly enlarged for com- 
parison with accurate contours. 

And, asadouble check, assembled drives 
go into the WOW Machine for final per- 
formance inspection. Developed by 
R.C.A., the WOW Machine consists, in 


part, of a turntable with constant-tone 
record which is revolved by the drive 
being tested. Vibrations picked up by 
the tone arm are transformed into a pul- 
sating bead of light, visible through the 
eye piece. 

DRIVES MUST BE RIGHT 


Calibrations enable the operator to read 
the length of this light bead. A one-half 
inch bead represents .6 of 1% spindle 
speed variation—the maximum allow- 
able. Inspection is precise, quick, svre. 

Whatever your powering problems, 
Robbins & Myers engineers are ready 
with the kind of cooperation in design 
and production that only Jong experience 
makes possible. Meeting unusual motor 
needs has been an R &M specialty for 
many years. 


ee TT Ee a Se DT Pitre ret herpes anne trast bt 
MOTORS - HOISTS - CRANES - MACHINE DRIVES - FANS - MOYNO PUMPS - FOUNDED 1878 
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It Had Us Stamped! 


How to describe HOLLISTON Special Purpose Fabrics so that you 


will immediately recognize a use for them in your industry ? That 









is the problem; and it has us stumped. Because these amazing 














fabrics have so many variable characteristics, so many potential 
uses. For instance, they can be flame-resistant and water-repellent. | 
They can be impervious to mild acids, alkalies and solvents. They 
can be endowed with surprising dielectric and accoustic properties. | 
They can be any or all of these things. What do they look like ? | 
They can be made to simulate almost any material you wish, for 
they can be fine as silk or coarse as burlap and either limp or stiff. 
Many HOLLISTON Special Purpose Fabrics are already serving in- 
dustry daily. Most likely there is a HOLLISTON Fabric that will meet 


all your requirements. Find out today! 


HOLLISTON 
SX rectal Wrurfroas Dalrice 


THE HOLLISTON MILLS, INC., NORWOOD, MASSACHUSETTS 
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WHAT ARE Your QUESTIONS 


About Electrical Insulating Materials? 


You're building a good product—but want to make it better . . . you 
want to improve its electrical characteristics . . . improve its overall 
performance. Among 38 grades of the 6 C-D non-metallics, there is a 
grade that will do the trick. But, the question is, which one possesses 
the properties you require. 

To give you such information, C-D technicians have put together 
valuable engineering data in the new GF-46 Bulletin. It tells you all 
you need to know about how to select and apply non-metallics for 
most efficient electrical insulating purposes. Send for it today. 
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C-D NON-METALLIC 


Bulletin GF-46 PRODUCTS 
Gives You Such Basic Information as: 


@ Physical Properties 
@ Electrical Properties 
@ Composition of Material 


DILECTO—Thermosetting Laminated Plastics. 
CELORON—A Molded Phenolic Plastic 
@ Recommended Uses 


DILECTENE—A Pure Resin Plastic Especially Suited to 

@ Grades, Types and Sizes U-H-F Insulation. 
& Fabrication Information HAVEG—Plastic Chemical Equipment, Pipe, Valves 
and Fittings. 
If your need for help on insulation problems is urgent, phone or 


. 5 ee i DIAMOND Vulcanized FIBRE. 
wire our nearest office and a C-D technician will be around to see 
you—quickly. 


VULCOID—Resin Impregnated Vulcanized Fibre. 
MICABOND—Built-up Mica Electrical Insulation. 


STANDARD & SPECIAL FORMS 


Available in Standard Sheets, Rods and Tubes; and 
Parts Fabricated, Formed or Molded to Specifications. 


DESCRIPTIVE LITERATURE 


Bulletin GF gives Comprehensive Data on all C-D 
Products. Catalogs are also available. 


BRANCH OFFICES: NEW YORK 17 * CLEVELAND 14 ¢ CHICAGO 11 ¢ SPARTANBURG, S.C. ¢ SALES OFFICES IN PRINCIPAL CITIES 
WEST COAST REPRESENTATIVES: MARWOOD LTD., SAN FRANCISCO 3 « IN CANADA: DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 8 


. J 
ee, 5) ee, FIBRE COMPANY 


Established 1895 .. Manufacturers of Laminated Plastics since 1911—NEWABK 15 ¢ DELAWARE 
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Or COURSE, it can’t be stopped by a human skull—no matter how thick. 
But exposure must be held within strict limits . . . for X-ray treatment 
as well as photography. That can be done easily and accurately with a 
modern X-ray machine when it has a timer operated by a Telechron 
synchronous electric motor. 


This is typical of hundreds of applications for these dependable, 
versatile motors. For over 25 years Telechron has been the largest pro- 
ducer of synchronous electric motors. Telechron engineers — co-operating 
with the manufacturers of automatic timing, switching, recording, and 
control equipment — are working out new applications every day. Perhaps 
they have the answer to the timing puzzle confronting you. 


Telechron motors can be adapted to a wide range of electric 
devices. They can be applied as easily to complicated control mechanisms 
as to the simplest switches. They’re self-starting and reach rated speed 
almost instantly. Operating in perfect synchronism with all commercial 
frequencies, they cannot run faster or slower. Torque ratings are con- 
servative. This — with precision building and Telechron’s exclusive capil- 
lary oiling system — assures long, trouble-free service. Telechron motors 
have been used successfully in clocks and timing devices for 25 years — 
and more. They’re Underwriters Laboratories approved. Telechron’s 
application engineers will be glad to discuss your needs. Why not call on 
them? There’s no obligation. Just address Motor Advisory Service, 
Dept. H, Telechron Inc., Ashland, Massachusetts. 
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Telechron Motors Are Now 

Being Used for: 

Stoker, Oil Burner and Temperature Controls 
Industrial Process and Cycling Timers 
Business Machinery 

Medical Devices 


Household Appliance Timers 
Musical Devices 


eee GH 


The First and Favorite Synchronous Electric Motor 
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Baking and drying ovens, of specifications, sizes 
and types in common use but which today are not 
readily available, can now be purchased for prompt 
delivery from the War Assets Administration. Re- 
gardless of your specialized requirements, the odds 
are in favor of your needs being satisfied from this 
extensive surplus stock. Prices are so low that ovens 
may be converted from their original use when this 
is desirable and still permit a substantial saving to 
the purchaser. 
There are ovens for the following uses: for baking 
lacquer, enamel, synthetic resin, japanning, for low ALL FURNACES are sold und r existing EXPORTERS: Your business is solicited 
temperature metal heat treating, for drying and — WorLD WAR I] are invited to be corti will be considered as.a wholesaler, Any im 


curing chemicals, rubber, paper, lithographing, fied at the War Assets Administration  quiries regarding export control should be 
Certifying Office serving their area, and referred to Office of International Trade 
then to purchase the materials offered Department of Commerce, Washingtor 


Principal inventories are located at: Boston, herein, D. ¢ 
Chicago, Cincinnati, Cleveland, Minneapolis, New 
York, Philadelphia, Richmond, St. Louis. Write 
the above Regional Offices requesting that your 


name be placed on their mailing lists for this type at Western Metal Exposition and Congress Show 
of surplus. 


All furnaces offered subject to prior sale. at Oakland, California, March 22 to 27, 1947. 


| OFFI 0 F GCENERAL DISPOSAL 40%. 


WAR ASSETS ADMINISTRATION 


plastics, ceramics, etc. 


See our display booth 


Offices located at: Atlanta - Birmingham « Boston + Charlotte « Chicago + Cincinnati - Cleveland + Dallas 
Denver + Detroit - Fort Worth + Helena « Houston + Jacksonville » Kansas City, Mo. « Little Rock + Los 
Angeles « Louisville * Minneapolis - Nashville » New Orleans * New York « Omaha - Philadelphia + Port- 
land, Ore. « Richmond « St. Louis * Salt Lake City » San Antonio « San Francisco « Seattle - Spokane « Tulsa 
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Capacitors needn't be the weak link in your product 
they can have just as much ‘‘staying power’’ as any other 
component in your equipment. 

G-E capacitors have long life. One reason for this is 
that they are Pyranol* impregnated. Practically all 


moisture, air, and gas have been withdrawn from the 


, 
capacitor before the Pyranol treatment takes place. The 
use of Pyranol also means that these capacitors can op- 
erate at high temperatures—up to 75 C (167 F) case 
temperature. This eliminates one of the main causes of 
capacitor breakdown. 

Casings, available in all standard shapes, are double- 
rolled, or roll-crimped and soldered, sealing the capacitor 


hermetically. Plastic bushings, of high dielectric 
strength, bring out the hot-tin dipped soldered terminals. 
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‘THEIR STRENGTH 
ADDS “STAYING POWER” 


TO YOUR PRODUCTS 








Line Capacitors — 


Fluorescent Lamps 


Low Starting Torque Motors 


If you are building a quality product, here’s a quality 
a-c capacitor that you'll never have to worry about. 
They're available in a broad range of voltage ratings and 
capacities. Write for the latest Bulletin GEA-2027C. 
Apparatus Dept., General Electric, Schenectady 5, N. Y. 


*Reg. U. S. Pat. Of. 


Why Manufacturers Like G-E Capacitors 


1. Their price is right. 
eir price is right 4. Designed for small 


2. You can get fast ship- size and light weight in 
ments. all ratings. 


5. Their quality is un- 
excelled. 


3. The range of ratings 
is broad. 





GENERAL tj ELECTRI 


407-111-5700 













a Night (‘lub in the Mid-Atlantic? 


oe C 


, a ridiculous, doesn’t it? Yet many concerns 

m ms = . ae 4 P ate sa ce. i 
THE STANDS FOR have made a similar fatal mistake. They tr ed to 
locate a store where potential customers were few 
and far between. The result was eventual failure...a 


Planned Distribution 


warning that it doesn’t pay to guess at your market. 


In the Cleveland area, the Plain Dealer Market 


The P. D. 2-in-1 market (Greater 
Survey department takes the guesswork out of your 


Cleveland plus the 26 adjacent 
counties) gives you Ohio's two marketing program. It gives you exact information 


richest markets at one low cost. where the best buying areas for your products are 
located ... and shows you how to achieve maximum 


sales volume with a minimum number of outlets. 


The Plain Dealer is Enough 
—if You Use it Enough 


Just call or write a Plain Dealer representative for an 


appointment to receive this individualized service. 


CLEVELAND 


AIN DEALER 


Clevelands Home Newspaper 


John B. Woodward, Inc., New York, Chicago, Detroit, San Francisco, Los Angeles 
A. S. Grant, Atlanta 


ELECTRICAL MANUFACTURING 





Scovill 


NON-FERROUS 


make this aluminum part for a valve 


When SCOVILL becomes your METAL-PARTner ee 
... questions like this are easy to answer: 


What's the most economical way to 


Originally made from this special shaped rod — 460 pounds per When the part was made as a Scovill Forging, only 220 Ibs. of 
1,000 pieces — the part required extensive and expensive machin- aluminum were needed per 1,000 pieces, and as you can see by 
ing operations. Compare Parts A and C. comparing Parts B and A, plenty of machining time was eliminated. 


RESULT: Scovill Forgings give the customer considerable savings. 


LOOK TO SCOVILL! 


You, as do many of our satisfied customers, may find that 
your brass, aluminum or other non-ferrous parts can benefit 
greatly from a change in design or manufacturing method. 
Out of our backlog of non-ferrous forging experience and 
ability may come the extra that will give you the edge on 
competition. Let’s explore how you may profit from making 
Scovill your METAL-PARTner. To start things moving, fill 
in the coupon and mail it today. Scovill Manufacturing 
Company, Waterbury 91, Conn. Export Department: 405 
Lexington Avenue, New York 17, N.Y. 


Please send me information saet pont metal-working facilities. SCOVILL MANUFACTURING COMPANY 


I am interested in non-ferrous forgings for the applications 
checked: Forgings Division 
QDAircraft (Fire Extinguishers 18 Mill Street 
(Automobiles (Household Appliances 
(Band Instruments Industrial Instruments 
(Blow Torches (Plumbing Goods 
(JCameras (Pumps Name 
(Communication Equipment DValves 

(Cylinder Valves (C) Welding Equipment 


Waterbury 91, Connecticut 


SOO e eee Pee ee eee eeeeeteseeeeereeee 2200000006 COCSSSSOSSTERESRROORSS TEST THE FETE TE THESE ETO HTOHEE FEET Ee 
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HIDDEN BEHIND THE FACE 
of your watch are over 150 precision parts—the ‘‘works’’ nee aerated es pe 


that make a watch a useful and dependable mechanism. 
® Double Break Silver Contacts ® Accessible 
Stationary Contacts @ Single Screw Movable 


In FEDERAL NOARK electric products, as in the construction of : 
ontocts @ Heavy Arc Barriers for Strength 


° ° - ~ ° . - * 4° @ Boll Beori & Movable Yok Non- 
a fine time-piece, precision is a built-in characteristic mistinshalhs Gemienad Gant a aaa 


Bearing Action @® Quick-Change Coils 
@ Overload Relays — Hand & Automatic 


» «+ precision that makes for dependable performance under 
Reset © Front Mounted Accessible Heaters 


the most gruelling of operating conditions. 


Federal Electric Products Company, Executive Offices: 50 Paris Street, Newark 5, N. J. * Plants: Hartford, Conn. * Nework, N. J. * St. Louis, 
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Fad or Function in Product Design .. . ? 


OW much fad is in your product? 
H And how much function? These are 
no smart-aleck questions, but a sincere at- 
tempt to point an uncompromising finger 
at what is basically out of kilter in many 
a product. 


For product design—like design in fash- 
ions, interior decorating, architecture and 
other fields—often falls into a pattern of 
meretricious fad. And when that happens, 
the product obviously loses integrity—a 
factor that hardboiled consumers recognize 
more and more as standards of value and 
performance become better and better 
known. 


This is as true of the housewife as of the 
industrial buyer. The product designer 
—whether his product is an electric toaster 
or a machine tool—is leading with his 
chin when he substitutes, or allows the 
substitution of, fad for function. Fad may 
be a useful peg on which to hang a certain 
type of advertising or sales talk, but in 
the long run it’s honest functional design 
that gets the repeat orders and builds last- 
ing consumer goodwill. This may be ele- 
mentary, but it’s too often overlooked. 


What do we mean by fad? It’s the tinsel, 
the fake glamour, the clever instead of the 
sound. It’s the use of a modern material 
not because it falls a justified design pur- 
pose but because it provides an advertising 


slogan. (Ask the plastics people how much 
damage has been done their industry by 
such misuse of plastics materials!) It’s 
the introduction of an electronic gadget 
which is no better than a standard elec- 
trical part just to allow the use of the 
magic word “electronic” to corral the 
orders. It’s superfluous curved “stream- 
lining” in an appliance when its function 
cries out for straight lines and a utilitarian 
flat table-top. And it’s a lot of other things 
that come only too readily to mind. 


True enough, the product designer very 
seldom condones such design. His sin is 
more often that of omission than commis- 
sion. But his responsibility—to manage- 
ment and the public—cannot be evaded. 


He must learn to recognize and resist 
undue pressure for fads and frills that 
all too frequently come from sales de- 
partments. And he must continuously im- 
press on management that the frontiers of 
genuine inventiveness in product design 
are still wide open and that courage in that 
direction will pay far more than slavish 
adherence to transient fashion. 


If a product is not justly and honestly 
designed in every detail—from every com- 
ponent through to the finish and external 
appearance—and designed for full value 
received and function intended, then it’s 
not designed in the full sense of the word. 


















Export Opportunities Challenge 
Electrical Product Makers 





* But first step in setting up an efficient product design program 
for export is to orient your engineering staff in the basic economic 
facts of U. S. electrical exports and today’s potential world markets. 


ALEX. E. JAVITZ 


Associate Editor 


Brazil where it is common practice to leave on 
the heating units continuously? Does a house- 
hold washing machine for the British market need a flat 
table-height top? How do the climatic conditions of 
British India and the interior construction of dwellings 
affect the design of air-conditioning units for that mar- 
ket? Will your overseas buyer accept a motor with 
aluminum endbells? And what about the bewildering 
variety of line voltages and frequencies that still exist all 
over the world, often varying between town and town 
in the same country, and often from street to street? 
These are but just a few of the host of special design 
problems that face the manufacturer of electrical prod- 
ucts and components who look overseas for new or 
expanded markets. 

A general discussion of this subject appeared last year 
in ELEcTRICAL MANUFACTURING! and aroused sufficient 
interest to impel a further and more extensive treatment 
at this time. It will be the purpose of such a dis- 
cussion to (1) provide a statistical background to pres- 
ent and potential prospects in the electrical export field ; 
(2) appraise special design criteria as they may apply to 
electrical equipment, appliances and machinery intended 
for overseas markets; (3) submit several case-studies of 
products so designed ; (4) discuss the position of inter- 
national standards in the world trade picture; and (5) 
touch on several other related factors. 

Directly or indirectly, the potentialities of world trade 
affect almost every American manufacturer. This may 
be criticized as too broad a statement for actually only 
a fairly low percentage of our manufacturers are 
officially listed as exporters. But there is hardly any 
manufacturer whose product, if not exported today, may 
not find an export market tomorrow. And certainly 
there are very few, if any, American manufacturers that 
do not use metals or other raw materials coming back 
to us along the two-way street of world trade. 

If he is already an exporter, the manufacturer may 
find that the export portion of his business may spell out 
the difference between profit and loss. Or the oppor- 
tunities of export trade may make it possible to provide 
plant expansions and so assure a steady growth in over- 
all operations. Today, the American manufacturer finds 


OW will you design your electric range for use in 


1See “Design for Export,” Alex. E. Javitz, p. 112, February 1946, 
ELECTRICAL MANUFACTURING. 
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This is the first of two articles dealing with various 

factors involved in the design of electrical products for 

export. Presented herein is a discussion of the statistical 

background, the German postwar potential, and other eco- 

nomic factors. Engineering and design considerations 

will be treated in a second article scheduled for publication 
in a forthcoming issue. 


himself with two powerful reasons for seeking overseas 
markets. On the oné hand, he finds a world in the throes 
of reconstruction and eager to buy our products. On the 
other hand, every manufacturer has to face the fact that 
domestic demand may eventually pass its peak and that 
well-established export markets may make it possible to 
maintain top production levels. In this equation the 
engineer or executive responsible for product develop- 
ment plays a function of primary importance—an im- 
portance that too often is overlooked by export sales de- 
partments. Export business, like any other business, 
resolves to this basic rule: The product sold must be so 
designed that it functionally and competitively meets the 
requirements of the buyer. 

The first full postwar year—1946—has seen commer- 
cial exports of American products reach a total of over 
$8 billion. This year is likely to see a continued upsurge 
to perhaps $11 billion—an all-time record. Exports last 
year were held down by lack of exportable surpluses, by 
government export controls, and by the natural disincli- 
nation of many manufacturers to pay attention to over- 
seas demands so long as domestic demand was so 
persistent and in excess of available supplies. The total 
electrical portion of the export volume is difficult to 
specify precisely. This is owing to the arbitrary group- 
ing of products as used in the government export statis 
tical classification of “electrical goods” which excludes 
many categories such as machine tools and electricall\ 
operated business machines. 

But there is continuing and potent evidence that from 
practically every nation in the world there is a persistent 
and broad demand for all types of American electrical 
products and equipment, ranging from toasters to hug: 
hydroelectric plants. Equally important is the fact that 
the demand is not restricted to complete products, but 
extends to motors, controls, insulating materials, and a 
wide range of components. Another important factor is 
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that the overseas markets available to the American 
manufacturer of electrical products are truly world-wide 
—they are not, as laymen so often imagine, primarily in 
Latin America. . . . Australia, South Africa, British 
India, and other markets are fully as important. Europe, 
too, despite its troubles of reconstruction and political 
involvements, is not to be discounted. 

What then is the score on electrical exports, as indi- 
cated by official reports? Here is statistical perspective 
of a quarter-century of electrical exports and some 
analysis of future trends: 

Between the two world wars were two decades which 
may be called by future historians the electrical era. In 
the 25-year period between 1919 and 1946 $3 billion 
worth of electrical goods, officially classified as such, 
were shipped from the United States to foreign countries. 
This total is $700,000,000 greater than the production 
of the electrical goods in the United States for the 
highest peacetime year. Exports recorded as such aver- 
aged 6 per cent of production between 1921 and 1939. 
In addition to this amount there is an undeterminable 
amount of electrical equipment attached to machines, 
such as motors on machine tools, which is unrecorded. 
And, as already stated, there are many categories of 
electrically energized, or controlled, or heated products 
that appear under other classifications than that of 
“electrical goods,” thus bringing the actual total export 
of electrical manufactures to a substantially higher level. 
The figures as given herein, however, do cover a very 
extensive grouping of electrical products and effectively 
serve as a cross section of total electrical exports, 
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whether recorded or unrecorded as such. 

World statistics? for many reasons are difficult to 
obtain. The best efforts of several statistical agencies in 
the United States and abroad to determine the value of 
world output of electrical goods is reflected in the graph 
on p. 82. Here is chartered world development since 
1913. The projection beyond 1946 is theoretical in that 
it pictures the same rate of increase that occurred in the 
previous two decades. The dotted line between 1939 and 
1946 is only a means of obtaining a likely point for 1946 
based on the previous behavior of the graph. 

It is estimated that World War I set back world elec- 
trical development about 4% years, the business depres- 
sion 5% years, and World War II 7 years. From 1917 
to 1946 forward progress in the use of electrical goods 
to raise the standard of living was effectively made in 
only 12 years of the 29. 

The similarity of the trend of world production of 
electrical goods and world use of electrical energy is also 
shown on this graph. Use of energy lags behind produc- 
tion. It may be significant that the vertical distance 
between curve of goods and energy production is less in 
the 1930’s than in the 1920's, This is reasonable because 
while the uninterrupted upward tendency continues, con- 
sumption of goods and energy might be expected to 
move ahead simultaneously. 

In the depression period generation would not fall as 
low proportionately, so that in the next period of increas- 
ing production the slope of the lines will be the same but 


* The statistical analysis of world electrical exports and U. S. exports 
has been largely contributed by H. E. Way, electrical industry analyst, 
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spaced differently. 
curve may be above the goods curve if the scales used 
here are the same. 

3etween 1919 and 1941 electrical exports from the 
United States, for these items clearly identified as such, 
totaled $1,794,000,000. During the next five years, 1941 
to 1946, exports were equal to those of the last 15 years 
of this period, or three times the previous rate. The 
month by month exports from 1920 to 1945 inclusive are 
shown graphically on p. 81. Statistically computed 
trends show that from December 1919 to December 1920 
monthly exports increased from $3,000,000 to $12,500,- 
000. The average monthly increase was $790,000. 

From December 1920 to December 1921 monthly ex- 
ports decreased to $3,260,000. Average monthly losses 
were $770,000. The ensuing long steady climb of the 
1920's ended in April 1930 at $10,510,000, during which 
time the average monthly increase was $72,500. The 
decline, at an average of $265,000 monthly, ended in 
February 1933 at $1,500,000. A rapid rebound at a 
$375,000 monthly average ended at $5,250,000 in De- 
cember 1934. A slower upward trend at $60,000 monthly 
was ended in December 1940 at $10,290,000 by war and 
export controls. The graph shows, too, the difference be- 
tween the trend line and monthly exports. By pre- 
paring a table of positive and negative residuals a 
periodic fluctuation independent of the trend is 
discovered. 

Negative peaks appear to exist in December 1927 and 
November 1934. Positive peaks were found in May 
1923, February 1931 and February 1937. The interval 
between the peaks averages 6 years and 11 months. For 
visualization purposes, the cycle is represented as a 
uniform sine curve. To assume either the resumption 
of the cycle or its continuation through the recent war 
period is pure conjecture. If it continued, the next neg- 
ative peak will occur in September 1948. The present 
demand from abroad for electrical goods could cause a 
repetition of the rapid rise of 1920. 

An average of 20 years of exports shows no seasonal 
variation in electrical exports. The average of the first 
6 months differed by less than 1 per cent from the last 
half of the year. The maximum quarterly variation was 
less than 2 per cent. 

In evaluating the future of world consumption of 
electrical goods and the position of the United States 
manufacturers as exporters, 1946 and 1919 differ in 


In the postwar period the energy 
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degree only. The United States and the United King- 
dom will be the chief contenders for international trade 
in electrical goods. They will have as competitors the 
producers of Sweden, Switzerland, Canada, and Aus- 
tralia. Belgium, the Netherlands, France, Italy, and 
others, will appear in the lists for special products ind 
areas. Brazil, Mexico, and China may to some extent 
satisfy their own needs. But in the expanding world 
market it is not a question of dividing markets but of 
filling them. 

Space does not permit the inclusion of statistical data 
covering the exports of all electrical products during 
1946. But the figures for certain electrical appliances 
and for machine tools have been tabulated and appear in 


Tables I and II. 


THE GERMAN POSTWAR POTENTIAL 


What about the position of Germany in the postwar 
picture? The obvious answer is that for the present, 
and perhaps for many years to come, the German capac- 
ity to produce competitively for the export market will 
be drastically curtailed. The prewar German export 
markets have therefore become the legitimate objective 
of other nations, and American manufacturers have as 
good an opportunity as the others to obtain this business. 
But there is one all-important qualification—we have got 
to learn the markets and meet specific overseas needs in 
terms of design features, in cost, and in trade facilities, 
such as distribution arrangements, credits and servicing 
replacement parts. 

A report released during last year by the American 
Military Government in Germany, through the War De- 
partment, provided a vivid picture of the essential 
paucity of the German productive capacity. Industrial 
equipment, motors, generators and other 
heavier types of electrical equipment, can not be built 
because of the shortages in basic raw materials such as 
steel, copper and fuel. Emphasis therefore is on the 
manufacture of smaller products, such as household 
appliances. 


including 


In that direction, a large number of new 
firms, many of them small, have entered the field. 

It might be inferred that Germany could conceivably 
soon re-establish a competitive position on the world 
market in household appliances. But this is negated by 
the statement that the quality of the present output is on 
the low side owing to the necessity for skimping on 
scarce materials and owing to the lack of governing 
standards. The report states that the Electrical Subcom- 
nuttee of the Council of Minister Presidents has em- 
barked on a project of establishing adequate electrical 
standards. Actual new production in machine tools and 
other power-operated industrial equipment is very small. 
Most of the activity then reported was in the nature of 
repair work, replacement parts and the like. 

German electric motor manufacturers are keeping 
busy by rehabilitating production equipment destroyed 
during the war and by rebuilding motors required for 
maintenance of German essential services such as trans- 
portation, sanitation plants, refrigeration equipment and 
the like. Severe lack of basic raw materials and fuels 
and a manpower shortage of competent technical per- 
sonnel have combined to provide very effective limita- 
tions on any early comeback in this field. 

3ut it would be foolish to think that German compe- 
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tition is definitely out of the picture for the future. The 
impressive technological developments in Germany dur- 
ing the war and German astuteness and aggressiveness 
prior to the war in securing important world markets 
for their products, electrical and other, should be pretty 
strong indications of what the Germans can do once they 
have rehabilitated themselves. But in the meantime, the 
American manufacturer has the opportunity of estab- 
lishing himself in the former German markets and of 
buttressing his position through selling products prop- 
erly and economically designed. In 1938, the United 
States accounted for 14.1 per cent of total world exports : 
the United Kingdom, 11.9 per cent; and Germany, 9.7 
per cent. Average prewar German exports of all so- 
called “advanced” and “finished” manufactures reached 
pretty close to $2 billion annually. This included many 
items in the category of electrically energized, heated or 
controlled products, and components thereof. So there is 
quite a mark for American manufacturers to shoot at !* 
Two more questions warrant brief comment: One 
concerns reciprocal trade treaties, which, at this writ- 
ing, are up for renewal. Controversial as this question 
may be, no one who has a true perspective on world 
trade can fail to realize the vital importance of these 
treaties. It is by now axiomatic that world trade is a 
two-way street, and if American manufacturers expect 
to export to world markets they should be prepared to 
accept the products—both raw materials and manu- 
factured goods—of their customers. It is gratifying to 
note that recent statements of two leading trade associa- 
tions in the electrical field, National Electrical Manu- 
facturers Association, and the Radio Manufacturers 
Association, have been both realistic and enlightened. 
Finally, what about foreign government controls? 
Unfortunately, the trend to such controls over both 
exports and imports has persisted strongly since the 
end of the war. But world trade is inherently fixed 
on the free exercise of the private enterprise system. 
If world trade is to flourish in this postwar period it 
must necessarily depend on the survival of this system. 
And even where controls do exist, they have not affected 
the overall demand for American manufactures. 
Statistical data, market survey and other basic infor- 


For data on technological developments in Germany during the war, 


the reports issued through the Office of Technical Services, U. S. De- 


partment of Commerce, Washington 25, D. C., provide a valuable store 
of reterence information. A weekly bibliography of available reports is 
issued by the OTS Several selected lists of such reports appeared in 


previous issues of ELECTRICAL MANUFACTURING, 


Table II—U. S. Machine Tool Export in 1946* 


Total number 
Month of reports 
January 201 
February 201 
March 198 
April 193 
May 192 
June 188 
July 188 
\ugust 187 
September 185 


October /November(est. ) 
11-month total 


* Based on data supplied by The National Machine Tool Builders’ Association. Unfilled foreign orders reported to the association by its members tctalled 


“51,000,000, in value or about 30 per cent of the total backlog 
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Table I—Selected U. S. Electrical Exports 
in 1946 


11-month total* 
Preduct Units Value 


Household refrigerators 85,821 $8,279,330 
Electric ranges (over 2% kw) 6,190 561,003 
Electric flat irons 125,803 529,823 
Miscellaneous household heating appli- 

ances, toasters, coffee makers, air 

heaters, etc. 116,493 492.010 


* Based on reports by members of National Electrical Manufacturers’ 
Association, representing an estimated 85 per cent of all manufacturers 





mation should be sought by any manufacturer before em- 
barking on an export program. Such data should be 
made available to the engineering staff no less than to 
other departments. The U. S. Department of Com- 
merce, Bureau of Foreign and Domestic Commerce, 
either at Washington, or at its various field offices 
throughout the country, is a rich source of such infor- 
mation. Other good sources of export information in- 
clude local chambers of commerce, export committees of 
trade associations, and local export managers’ clubs. 
(For example, the Committee for Economic Develop- 
ment has published a very useful 100-page “how-to” 
guide to foreign trade titled “International Trade Hand- 
book.” It is available from CED offices, 285 Madison 
Ave., New York 17, at a nominal cost of 50 c. per copy. ) 
For data on international and foreign standards, the 
American Standards Association, 70 East 45th St., New 
York 17, is the primary source of information. 

In closing, a historical note may be pertinent. Foreign 
trade is no new-come stranger to American economy. 
It has an old and sturdy American tradition. It goes 
back to the era of the Yankee clipper ships and the 
great days of our pioneer China trade. Despite periods 
in our history when foreign trade lagged, the tradition 
has been revived and enriched from time to time, and 
it has been particularly on the ascendency since the 
turn of this century. The postwar period now brings 
to American industry—to electrical manufacturers no 
less than to others—a new awareness of a historic posi- 
tion and a historic responsibility in attaining and estab- 
lishing a strong and secure place in this trade. 


Per cent of 


foreign shipments total shipments 


1 $7,712,703 27 .4 
9 6,256,333 25.0 
7 6,193,015 24.4 
4 6,584,362 25.2 
7 6,767,698 27 .4 
0 6,318,921 24.0 
4 5,651,417 27 .6 
3 5,498 436 22 5 
2 4,906,944 21.2 
14,110,171 28.0 
$70,000,000 
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Alnico Materials for 
Small Motor and Generator Fields 


* There are no field-winding losses but the designer must look 


out for armature reaction. 


The provision of paths for magnetic 


flux sometimes results in unusual designs of rotor and stator. 


F. W. MERRILL 


Consulting Engineer, Fractional-Horsepower Motor Engineering Division 
General Electric Company 


TRICAL MANUFACTURING the physical characteris- 

tics of the alnico materials were discussed and 
mathematical and graphic means employed by engineers 
and designers in making use of these materials were 
presented. In this article consideration will be given to 
applications of the alnicos in variable-air gap apparatus. 
It has been found, in the design of permanent-magnet 
fields for motors and generators, that in nearly all cases 
the demagnetization stabilization produced by “air 
exposure” of the parts when rotor and stator are dis- 
assembled is sufficient to take care of stray fields, shocks, 
generator short-circuits, etc. In those few cases where 
this is not sufficient, the designer has several choices of 
procedure, depending upon the particular application. 


[: AN ARTICLE in the February issue of ELrc- 


Thus, he may use more magnet material, demagnetizing 
it to a safe point by application of the actual disturbing 
force, plus a reasonable factor of safety ; or he may select 
a higher-coercive force material, if there is one available 
which will deliver the desired operating flux. 

Sometimes neither one of these expedients is the best 
answer to a problem of magnet protection. An exposi- 
tion of such a special case is given later in this article 
when the compensated permanent-magnet motor is con- 
sidered. 

It is not the intention to elaborate here on the actual 
methods used in the design of permanent-magnet motors 
and generators, but to brief the subject sufficiently so 
that the reasons for the choice of certain arrangements, 
shown in the various applications, will be appreciated. 
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Fig. 1 (left) —-Demagnetization and energy curves of alnicos 5 and 6, with minor loops and gap lines typical 


of service conditions in small motors and generators. 


Fig. 2 (right)—Demagnetization curves of the alnicos, 


with heavy lines indicating those materials best adapted to variable-air gap apparatus. Material VE is a special 
alloy, extensively used during the war, that led to the development of alnico 6. 
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The methods of design are generally understood and 
have been simplified to best meet the needs of the 
designer who has no time to determine minor loops 
or to convert oersteds and gausses to ampere-turns per 
in. and lines per sq in. 

Experience has shown that there is not much indivi- 
dual difference in the demagnetization inflicted on 
motors and generators of conventional design by the 
disassembly of rotor and stator. That is, these repre- 
sent a structure of a certain shape. An air-gap line 
may therefore be chosen which represents an average of 
such structures. Such an average line for fractional-hp 
machines is gap line OA, Fig. 1. The intersection of this 
line with the dotted major loop of alnico 5 produces a 
minor loop AB! which could be used as a “design 
curve” for motors, if alnico 5 were the material. (Fora 
more detailed explanation of the minor loop, see page 77 
in ELEcTRICAL MANUFACTURING for February, 1947.) 
However, alnico 5 is not a good material for this type of 
application because of the almost vertical drop of the 
demagnetization curve at point A’, as already explained. 
If it were used, a little rough handling of the dis- 
assembled parts would cause much further demagnetiza- 
tion. 

The great advantage of alnico 6 over alnico 5 for mo- 
tor and generator applications is apparent from the fig- 
ure. Gap line OA? continued intersects the alnico 6 loop 
at point A giving rise to the much higher minor loop AB. 
This loop projected to the horizontal axis shows a total 
mmf per unit length of 1200 oersteds (remaining in the 
magnet) and a possible closed circuit fluxation of 5400 
gausses at point B. The corresponding figures for alnico 
5 are 950 and 4000. 

Line OE represents an average working gap-line with 
parts assembled. For an average motor there would, 
therefore, be available from alnico 5 the G co-ordinates 
170 and 3300, having a product of 5.6 x 10°. The 
alnico 6 figures for the same motor would be the G co- 
ordinates of 240 and 4400 which have a product of 
10.6 & 10°, or a factor of increase of 1.89 for alnico 6. 
Chis means that an alnico 6 magnet would have 1/1.89 
or 0.53 the weight of an alnico 5 magnet to produce the 
same field strength in an average motor. On the other 


MARCH 1947 












Juste thy thy 4 hy! ‘ \' 
, ‘ 
Tad datstandgs ute ALa 


Tee ZS ieditisis ti bhssiiee Se =| 
/ 





~----------3Y" 


CS 


Fig. 3 (left) —-Overspeed control generator for super- 
charger with 4-pole alnico rotor and a single generat- 
ing coil on the stator. At right are two interchange- 
able rotors, comprising alnico around a central steel 
tube. Fig. 5 (right)—Alnico-excited d-c motor, with 
arrows at upper right showing path of working flux. 
(1)—steel shell; (2)—alnico exciting pads; (3)— 
soft iron pole face; (4)—rotor. 


hand, if the apparatus were a radio loud speaker, alnico 
5 would have a superiority over alnico 6, as indicated by 
their maximum energy product ratios (curves on the 
right hand part of Fig. 1). This would be approximately 
500/390 = 1.28. The reason for this is that the radio 
loud speaker does not have to be disassembled after 
magnetization and can therefore be designed to operate 
at the maximum energy point. So, the application has a 
great deal to do with the choice of material. 

In like manner, if the motor, generator, or other ap- 
paratus, is subjected to a maximum open-circuit demag- 
netization much greater than that indicated by the line 


Corrections in Previous Alnico Article 


The following corrections in the article by Mr. Merrill 
in the February issue, entitled “Performance of the New 
Alnico Permanent Magnet Materials,” were received after 
that issue was printed: 


Page 73, left-hand column, last sentence in second para- 
graph should read: This value of demagnetization is called 
the “relaxation coercive force,” symbol Her. (Upon its re- 
moval all induction ceases). 


Page 77, right-hand column, first sentence in second para- 
graph should read: There is a material, silmanal, having 
B; = 550, Her== 8000 and He= 550. 


The sixth sentence in this same paragraph should read: 
For further demagnetization it is necessary to plot remanent 
flux against demagnetizing force until finally the induction 
of the magnet is completely overcome at about —8000 oersteds. 


The following corrections are necessary because of typo- 
graphical errors: 


Page 77, right-hand column, last line should read; the He 
point of the major loop. 


Page 184, near the middle of the column, the equation for 
magnet weight should show the result to be 0.064 lb. Also 
on this page, line 2 in the second paragraph, the reference 
to Fig. 3 should be to Fig. 4 instead. 


Page 186, in the first equation for P according to the English 
system, the denominator of the fraction should be 72,134,000. 


—EbiTor. 














pepe 


Fig. 4 


OA, then alnico 12, with a coercive force in small-size 
castings of 1000 and a demagnetization curve having an 
almost linear change of flux density with increasing 
demagnetization, is preferred. Outside of such special 
two of which will be described—alnico 6 is far 
and away the best choice of any of the alnicos for the 
excitation of motors and generators. 

Sometimes it is possible to design a permanent magnet 
rotor or stator field in such a way as to incorporate, at 
least partially, the holding-magnet principle of a shunt 
gap, to reduce the amount of demagnetization under the 
open-circuit condition. Such a design is the Lundell type 
of permanent-magnet rotor, described later in this 
article. 

A portion of the minor loop AB replotted in the 
English system between “flux density in lines per sq in. 
and external ampere-turns per in. length of magnet” 
may be used for the design of permanent-magnet motors 
and generators without the designer even knowing that 
it is a derivative of a hysteresis loop. This method 
makes the design of permanent-magnet excitation just 
as easy and quick as that of field-coil excitation. The 
design curves must of course be selected carefully and 
different curves (minor loops) determined for each kind 
of magnet material. 

There is also much choice in the slope of line OE, as 
this varies with the working gap-length of the individual 
motor, the saturation of the soft-iron parts, etc. How- 
ever, the rule that all magnet fields must be “air- 
exposed,” by disassembly of rotor and stator, establishes 
a common design curve for each material for the average 
rotating-machine structure. 

About ten years ago, Dr. Hyman Freedman, a New 
York City dentist, began the study of how best to incor- 
porate permanent magnets in dentures. The general idea 
was to have the magnets, embedded in the upper and 
lower plates, exert a force of repulsion—something like 
a mild compression spring — which would hold the 
plates more firmly in position. 

The magnet materials available at that time, such as 
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Fractional-hp motor-generator set with permanent-magnet rotor on generator end (bottom, right). 


alnicos 1 and 3, did not have sufficient strength for this 
application. The doctor finally obtained a test piece of 
a new and more powerful alloy from Dr. K. A. Honda, 
of the University of Tokyo. He then put the problem of 
producing the ultimate material for the job up to the 
General Electric Company. The development of alnico 
12 resulted. 

At the time of this writing, several hundred magnetic 
dentures have been made. Two magnets are assembled 
in each plate. Like poles in the lower plate are opposed to 
like poles in the upper plate, producing a repulsive force 
of about five ounces with the teeth closed on a 0.002-in. 
paper separator. This force decreases to about half its 
initial value for an opening of %%o in. and to one-fourth 
when the gap has increased to %¢ in. It is thus evident 
that the greatest corrective force of the magnetic field is 
exerted in the region near closure. 

Considering this application magnetically, the minor 
loops would be lower in all the alnicos than those located 
by the gapline OA, Fig. 1, for rotating electrical machin- 


ery. This being the case, alnico 12 would be the out- 


standing choice for the application. For example, imagine 
a gap-line OA!, Fig. 2, with co-ordinates B = 1400, 
H = 850 on the alnico 12 demagnetization curve. This 
is not known to represent the gap-line of the denture 


All the other alnicos, 
except No. 4, would be substantially demagnetized, and 
alnico 4 would require only 80 more oersteds to reach 
its H, point, while alnico 12 would not only have 150 
more H units to go, but would deliver at least 25 per cent 
more flux density, which would mean (1.25)? = 1.56 
more ounces “push.” Also note the steep slope of all the 
major loop demagnetization curves at their points of 
intersection with line OA', except alnicos 4 and 12. 
The progressive coercive force of these two alloys is the 
property most necessary for any application having a 
gap-line as low as OA!. A sudden shock on magnets 
made of alnicos 1, 2, 3, 5, or even 6 at such a point 
would be likely to make their remaining permanent mag- 
netism, “go out like a light,” while alnico 12 would have 


application, but is close to it. 
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Fig. 6 (above)—Six-pole, Lundell-type of rotor for 
high-frequency generator, with alnico cylindrical core 
axially magnetized. Generator is rated 635 va, 8000 
rpm, 115 volts, 400 cycles. Fig. 7 (top, right) —Bi- 
polar, permanent-magnet rotor consisting of alnico on 
steel tube to which machine screws had been welded, 
with external bosses marking axis of polarity. Fig. 8 
(bottom, right)—Special generator described in the 
text, with alnico exciting magnet (1) in stator. Flux 
passes into rotor (6) across air gap (7), out through 
rotor laminations (5), across working air gap (4) to 
stator laminations (3) upon which winding is placed. 


to be knocked down all the way. 

The overspeed control generator for supercharger for 
aircraft, shown in Fig. 3, has a 4-pole alnico rotor in a 
salient pole stator with a single generating coil. The 
rotor shown in the assembled unit is fluted; that is, it 
has the magnet material cut out in the interpolar spaces. 
This construction is not necessary. The cylindrical rotor, 
shown separately, is also 4-pole. This is accomplished by 
sliding the unmagnetized cylinder into a 4-pole magne- 
tizer, having salient poles of the proper angular span, 
and applying a suitable saturation flux. 

This leaves the interpolar spaces unmagnetized, which 
is about as good as cutting them out, due to the ex- 
tremely low permeability of alnicd. An advantage of 
such a rotor is that it may be magnetized for different 
numbers of poles such as 2, 4, 6, 8, etc., by the use of 
different magnetizers. In doing this, it is essential that 
the rotor be completely demagnetized when a different 
number of poles is to be impressed. Also, this flexibility 
can be obtained only in the non-directional alnicos. If 
either of the directional materials are to be used, heat 
treatment in a magnetic field having the desired number 
of poles is necessary. When this is done, the end of the 
rotor is usually marked by radial lines, indicating the 
location of the center of the poles, so that the rotor may 
be properly located in the magnetizer. 

Note, in the assembled unit, that only two of the four 
poles are generating at any one time, the other poles 
being covered by an arcuate iron keeper to prevent air 
exposure at the high frequency rate. 

This overspeed control generator is a very difficult 
application because of the super-stability and high 
degree of permanence required of the flux from the 
magnet. In these respects it is like a meter, and the 
magnets must be aged by the application of every demag- 
netizing force expected. The flux must also be carefully 
set for a definite value of generated voltage at an exact 
(synchronous) speed. <A further requirement of the 
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application is that the magnetized rotors be interchange- 
able, producing the same voltage within close limits. 

This generator was in heavy production during the 
war. At that time alnico 6 was not available, but the VE 
material was obtainable, and by selection—and rejection 
of about 20 per cent of the rotors—it was found possible 
to meet the specification. 

At the speed tested, air stabilization (after saturation 
magnetization) per gap line OA, Fig. 1, brought the 
generated voltage down to about 122. It was then nec- 
essary to demagnetize it to the rated voltage of 105 by 
other means, such as applying direct current to the gen- 
erating winding, with the rotor turning at 3600 rpm, 
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| Fig. 9—Interpole-type generator with alnico poles, slot- 

ted axially to reduce armature reaction, and having 

soft-iron pole faces grooved circumferentially to mini- 
mize eddy currents. 


removing this current occasionally and measuring the 
generated a-c voltage until the 105 value was obtained. 
Such rotors should be very resistant to further demag- 
netization, but due to the steep slope of the back of the 
VE curve at this low point, the rotors were affected too 
easily by further shocks. About this time, alnico 12 was 
) developed and it proved to be a life-saver for this appli- 
| cation, as shown by the data on demagnetization of two 






rotors in Table I. 

The figures in the table speak for themselves. The 
VE material is virtually in a state of collapse after the 
application of 0.35 amp demagnetizing current, the in- 
cremental drop being about nine times that of alnico 12 
at that point. Alnico 6 would have been somewhat bet- 
ter than the VE alloy, but not nearly so good as 
alnico 12. 

Some of the comments of F. D. Olney, Jr., the engi- 
neer in charge of this development at the time, are very 
informative : 

“Rotation in the 4-pole stator with the arcuate keeper 
removed demagnetizes an alnico-12 rotor 2 volts, a VE 
rotor 7 volts. The magnetizing effect of leading 
current drawn by a capacitor load increases the voltage 
of the generator with an alnico-12 rotor 1 volt, witha VE 
rotor 3 volts. . The use of alnico 12 provides a con- 






























Table I—Demagnetization of Two Generator 
Rotors 







D-c No.-load a-c volts Increment of voltage drop 


amp 
(demag.) VE Alnico 12 VE Alnico 12 
rotor rotor rotor rotor 


120.0 117.0 






















0 me a 
0.2 118.6 116.5 1.4 0.5 
0.25 116.7 115.8 ey 0.7 
0.30 112.0 115.0 4.7 0.8 
0.35 102 .2 113.9 9.8 a | 
0.40 91.0 111.9 Li 2 2.0 
0.45 76.0 109.0 15.0 2.9 
0.5 62.0 106.0 14.0 3.0 















siderably simplified test procedure, eliminates the 20 jer 
cent rejections, and produces a much more suitable gen- 
erator for the applications.” 

The supercharger generator may therefore be con- 
sidered a “natural” for alnico 12. No other permanent 
magnet material is available which will do this job so well 


TYPICAL ARRANGEMENTS FOR EXCITATION 


The first application of alnico excitation to rotating 
electrical machinery was made during the summer of 
1934 by General Electric’s fractional-horsepower motor 
engineering division. This was a 60/20-cycle, two-bear- 
ing telephone bell-ringing set, consisting of a single- 
phase, 60-cycle, 6-pole, induction motor driving a 20- 
cycle two-pole alnico generator. 

This machine is shown disassembled in Fig. 4. In the 
upper row of parts are the motor and generator stators, 
spacing ring and flanges; just below these are the com- 
bination squirrel-cage and alnico rotor. The outside 
diameter of the stator shell is 5%4 in. The diameter of 
the alnico rotor is 3 in., its length over the 120 deg polar 
projections is 3% in. but its length over the central cylin- 
drical portion is 414 in. It is thus evident that the central 
part of the rotor projects 4% in. beyond the polar sections 
on each end. 

These extended shoulders were provided to give extra 
cross section through the center of the rotor to avoid the 
loss of mmf, which would have otherwise occurred due 
to too high a flux density in the restricted central area. 

With this kind of design, the density in the gap under 
the poles is still too low and that in the magnet too high. 
However, it does represent a move in the right direction 
and is still of considerable historical interest, because it 
was the first step in determining the correct shape for the 
exciting magnets of a modern dynamo-electric machine— 
a move away from the horse-shoe magnets of older de- 
signs, made necessary by the low mmf per unit length 
of pre-alnico materials, which made it necessary to pro- 
vide magnets of great length to obtain normal gap 
densities. 

It should also be noted, although it does not show in 
the figure, that the alnico is cast around a steel tube of 
% in. OD and & in. ID, passing through the longi- 
tudinal center of the rotor. After the casting is made, 
this soft steel tube is bored to size and the rotor pressed 
onto the shaft. The functions of the tube are to provide 
a softer material in the center for machining, and to 
take the strain of pressing the rotor on the shaft, so as 
to avoid cracking the brittle alnico. 

The construction shown in Fig. 5 quickly replaced the 
extended shoulder design, just described, as it accom- 
plished exactly the function of providing correct mag- 
netic densities in both gap and magnet. For example, 
the correct gap density of small motors and generators 
—in order to properly utilize the magnetic carrying 
capacity of the teeth, core, and yoke—soft iron punched 
parts—should be about 30,000 to 40,000 lines per sq in. 
The working gap-line OE of Fig. 1 would cut the minor 
loops of alnicos 1 and 3, available in 1935, at an optimum 
working density of about 16,000 lines per sq in. Alnico 
2, available a little later, would be cut at about 19,000 
lines per sq in. (These minor loops are all generated by 
gap-line OA). 

This means that a construction was needed which 
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would concentrate a low density in the magnet of 16,000 
to 19,000 lines, to a gap density of 30,000 to 40,000. 
Such a device is a soft-iron pole face, which acts on mag- 
netism as a lens does on light ; that is, it may be used to 
concentrate and direct it. 

Study of Fig. 5 will show just how this is accom- 
plished. The alnico exciting pads are magnetized along 
strictly radial lines by inserting a cylindrical steel plug 
in the stator about 1.895 in. in diameter and 2.375 in. 
long, and applying the poles (120 deg angle) of a 
straight line magnetizer to the outside of the steel shell 
and passing saturation flux. This is sufficient to saturate 
the shell, so that it does not short-circuit the poles during 
magnetization. The “domains” are therefore set along 
radial lines. Working flux traverses the magnets radially, 
and is then concentrated by the pole faces to gap density 
over the rotor as shown. This flux-collecting pole face 
may also be applied to alnico-rotor exciting pads. The 
principle is the same, except that the pole faces are on 
the outside of the rotor. 

This construction has been extensively used with 
alnicos 1, 2, and 3. It is not necessary with alnico 6, 
as here the optimum magnet density is up around 28,000 
to 30,000 lines and a slight bulge or shouldering of the 
end portions, or sometimes the natural arrangement of 
the magnet areas, to produce good mechanical propor- 
tions, is sufficient to permit the magnet to deliver the 
working flux directly without the use of pole-face con- 
centrating arrangements as described. 


EQUIVALENT OF LUNDELL EXCITATION 


The construction shown in Fig. 6 is very useful for 
the excitation of certain types of alternators having the 
windings in the stator. It is a means of obtaining a mul- 
tipolar field from a simple magnet cylinder by axial mag- 
netization. The pole on one end of the magnet supplies 
all of the north poles of the multi-polar field, and the one 
on the other end all of the south poles. This is done by 
means of multi-polar arms projecting axially from the 
heavy cast-steel end plates. This is the permanent mag- 
net equivalent of the well known Lundell type of single 
coil excitation. It is also obvious that this arrangement 
could be applied to the stator of a multi-polar motor or 
generator by using an axially magnetized alnico ring 
with suitable end plates and arms, mounted in a non- 
magnetic case. 

The rotor shown in the photograph is fitted with a 
cylindrical magnet of alnico 6 about 3 in. in diameter, 
2'% in. long, mounted on a non-magnetic shaft. Now, if 
this rotor is magnetized to saturation in an axial direc- 
tion the leakage between pole arms, when the magnetiz- 
ing force is removed, is such that the magnet material is 
demagnetized only to point C on the second quadrant 
major loop of alnico 6, as shown in Fig. 1. This open- 
circuit reluctance is represented by gap-line OC and 
gives rise to the high minor loop CD. This loop inter- 
secting the working gap line OE at point F, produces 
working co-ordinates of 280 oersteds and 5200 gausses. 
Translated into English units, these represent 566 am- 
pere-turns per inch of axial magnet length, available for 
the external circuit, and an optimum magnet flux den- 
sity of about 33,500 lines per sq in. What this actually 
means in flux to the stator may be determined approxi- 
mately as follows: 
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Fig. 10—Stationary field for reversible d-c motor with 
each alnico pole divided into 3 sections, outer 2 having 
windings to compensate for armature reaction. 


a 
Le 


Leakage factor L; for this type of structure is about 15 
per cent, and the magnet area A,, allowing for center 
hole, is 6.6 sq in. Then 

33,500 x 6.60 


c = 2? i 
Py 1s 192,000 lines 


from three north poles, or 64,000 lines per pole. The 
ampere-turns available per pole are 566 x 1.06 (half the 
magnet length), or 600. These are substantial values of 
flux and ampere-turns for a permanent magnet machine 
and compare favorably with strong field-coil excitation. 

This Lundell rotor is assembled in a slotted stator, 
the single air gap being 0.030 in. The available ampere- 
turns would be excessive for the gap alone were it not 
for the necessity of overcoming heavy pole-arm satura- 
tion which equals an equivalent gap for both air and 
iron of 0.060 in. Gap area equals 2.0 sq in. per pole, and 
gap density 32,000 lines per sq in. This heavy pole-arm 
saturation does not introduce any iron loss as the per- 
manent magnet flux does not vary. It does, however, 
produce exceptionally good alternator regulation. 

In regular production the generator stator was wound 
for single-phase output, 400 cycles, 8000 rpm. To check 
the ultimate capacity and efficiency, a 3-phase winding 
was applied to one machine and the large output of 2500 
watts obtained at 91 per cent efficiency. 

From explanations already given, it should be clear 
that a requirement for directional alnico rotors for 
revolving-field alternators automatically specifies alnico 
6, as there are only two directional alnicos and No. 5 is 
not suitable. It was also stated previously that it would 
not be necessary to cut out the interpolar spaces of 

(Continued on page 180) 
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Reprints of “Wireless Wiring Diagrams” 


The article by E. J. Rivoira, entitled “Using Wireless 
Wiring Diagrams of Control Panels,” and appearing in 


ELECTRICAL MANUFACTURING for January, 1947, has been 
reprinted. Copies will be sent, as long as the supply lasts, 
upon request addressed to The Editor. 








Regulate Mechanical Motion with 
Precision Limit Switches 


* Standard designs are available in great variety and find applica- 
tion in many products where precise, reliable functioning in start- 
ing, stopping, reversing and other switching operations is required. 


JOHN C. LEBENS, JR. 


Electrical Engineer 


APID progress in the design and application of 
precision limit switches throughout the past 
several years has made their name a misnomer. 

The American Standard Definitions of Electrical Terms 
defines a limit switch as a device designed to cut off 
the power automatically at or near the limit of travel. 
Actually, modern precision limit switches have expanded 
their field of application until today they are virtually 
nerve centers of most automatic electrically energized 
products. Without them many sequence operations 
would be cumbersome if not impossible. In addition, 
movement differentials as small as 0.0001 in. have 
opened up the field of precision gaging and control, 
thereby greatly simplifying the electrical components of 
such equipment. In fact, precision limit switches are 
furnishing the same connecting link between mechan- 
ical motion and electricity that the telephone has fur- 
nished between sound and electricity. Starting from 
the original concept of limiting linear or rotary motion, 
the field has broadened until now limit switches are 
performing a variety of functions. The switches limit 
the range of motions, start, stop or reverse motors, 
operate clutches, brakes, lights, heaters, valves, or other 
units at predetermined fixed or variable intervals in 
automatically controlled machines. 


Certainly the application of the precision limit switch 
to the Magna-Matic lathe* places it in the category of 
nerve center rather than shut-off valve. The machine 
uses limit switches to control the motion of the cutting 
tool, control the rate of feed, and provide accurate limit 
The longitudinal and cross-feed motions of the 
cutting tool are regulated by a switch, operated by a 
finger which follows the profile of a template, control- 
ling magnetic clutches. Another interesting application 
which has exploited the potentialities of precision limit 
switches to the utmost is the Dictaphone Electrocord 
used by the Civil Aeronautics Authority to record all 
orders and instructions given the airplane pilot. It is 
so connected to each telephone and air traffic control 
circuit that it will record from the circuit in use. The 
twin recording heads of the Dictaphone Electrocord are 
shown in Fig. 1 and the under side of the chasis in 
Fig. 2. The twelve precision limit switches which per- 
form five functions are shown in the illustration. 

The record is made on two belts of flexible plastic 
sheeting with an over-lap of thirty seconds between the 
end of one belt and the beginning of the other. A 
ready switch on each head signals the tower that both 


stops. 


* See “Full Electric Control on Automatic Lathe’, ELectricat Mant 
FACTURING, November, 1945, p. 125 
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Fig 1 (left)—-Twin recording heads of the Dictaphone Electrocord used by the Civil Aeronautics Authority to 
record orders and instructions given an airplane pilot. Fig. 2 (right)—-Under side of chassis of Dictaphone 
Electrocord, showing use of several limit switches. 
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Ward Leonard Electric Co 






Fig. 3 (top, left) Precision limit switches make possible 

this remote-control rheostat assembly. Limit switch at 

top right is actuated from disk above the gear. Fig. 4 

(top, center)—Jndustrial fluid pressure-operated Bour- 

don spring acts upon a precision limit switch in this 
pressure-switch product. 


belts are in place and the machine ready to record, As 
one head nears the end of its thirty-minute record, a 
sliding cam operates one of the motor-control switches 
to start the motor on the other head. This energizes 
the motor and a relay coil, closing two relay contact 
switches to start recording on the other belt. Before 
the motor on the first head is stopped the end of record 
switch is operated to give warning that the head has 
reached the end of its travel. In addition, a reproducer 
safety stop switch is used to stop the motor at the end 
of the record when the message is played back on the 
machine. 

As shown in Fig. 3 the Ward Leonard Electric 
Company has combined precision switches with a small 
motor drive to produce a remote control-rheostat 
assembly. The contacts of the limit’ switches are nor- 
mally closed and in series with the two motor fields, 
one for clockwise and one for counter-clockwise rota- 
tion. The drive is started by externally operated push- 
button stations and the motor is stopped by the limit 
switch actuated by adjustable stop cams mounted on the 
disk shaft assembly of the gear mechanism. Since the 
stop cams are adjustable, it is possible to set the maxi- 
mum or minimum values of resistance to any desired 
value. 

Extremely close tolerances and accurate control in the 
manufacture of precision limit switches has resulted in 
an accuracy previously deemed impossible and _ this 
accuracy is maintained throughout the life of the 
switch. This accuracy is the key to the success of 
switches in control of automatic equipment as well 
as making it possible to use them as the nerve center 
of automatic gaging devices and pressure-operated 
switches. Consider the Meletron adjustable, pressure- 
operated switch shown in Fig. 4. Designed to operate 
within a range of 20 to 3,000 psi, it is able to withstand 
pressures in excess of the operating range, providing 
an important safety factor. The location of the limit 
switch inside the aluminum case is adjusted externally 
vithout removing the cover, making it possible to 
idjust the operating pressure over a wide range and, 
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Fig. 6 (above)—A precision limit switch 
with extension operating lever at side and 
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Fig. 5—Effect of non-inductive load on approximate 
life expectancy of precision limit switch. 


since the performance characteristics of the switch 
remain unchanged throughout its life, a single calibration 
assures the accuracy of the pressure switch. This de- 
vice accents the fact that the accuracy of the unit 
depends most upon the actuator now that consistent 
switch characteristics are available. 

The frequency of operation of the limit switch is an 
important consideration because it is one of the factors 
which affects the life of the switch. Cycles requiring the 
switch to operate from 60 to 300 times per min are 
not uncommon on automatic equipment but it is usually 
best to keep the frequency of operation as low as 
possible if long life of the switch is an important 
requirement. Since the life of the switch is even more 
dependent upon the electrical characteristics of the 
load, greater life can be obtained by using an over- 
rated switch on those applications requiring frequent 
operations. 

The electrical factors affecting the integration of 
precision snap-action limit switches into electrical de- 
vices differ little from the factors influencing the selec- 
tion of any switch. First and most important is the 
type of power. All limit switches have an a-c and a d-c 
rating. Usually the d-c rating is the lower of the two 
because of the greater difficulty in extinguishing the 
arc. The d-c operation can be improved by shunting 
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Acro Electric Co. 
Fig. 8 (center)—Basic construction employed in one 
make of precision limit switch, showing the actuating 
button and the snap-action contact spring. Fig. 9 
(bottom)—Basic construction employing a rolling 
spring to obtain snap action of precision limit switch. 


a condenser across the contacts of the switch, thereby 
reducing the contact pitting caused by the arc. One 
manufacturer has available a limit switch with a mag- 
netic blow-out to increase the d-c rating of the switch. 

In like manner the system voltage affects the selec- 
tion of the limit switch in that the higher the system 
voltage the lower the ampere rating of the switch. A 
good figure to use in the first rough calculation of the 
limit switch size is 1200 volt-amperes at 125 to 460 
volts, a-c. In other words, most precision snap-acting 
switches can handle a minimum of 10 amp at 125 volts, 
5 amp at 250 volts and 3 amp at 460 volts. However, 
these figures must be modified in the final design be- 
cause of special requirements unique to the machine. 
As an example, a snap-acting switch used for gaging 
or very accurate control must be treated as a precision 
device and the switch must be de-rated to maintain the 
desired accuracy. Instead of 1200 volt-amperes a value 
as low as 10 volt-amperes is recommended for such 
devices. 

Another factor which will affect the size of switch 
employed is the type and rating of the load. As would 
be expected, the greater the inductance of the load the 
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Fig. 7 (left)—Construction of basic switch. A—Cuase, 
B—cover, C—spring, D—anchor, E—operating plunger, 
F—fixed contacts, G—movable contact, H—terminal 
screw, 1—terminals, J and L—mounting holes. 


shorter the life of the switch because of the greater 
transients caused by the inductance. In other words, 
the higher the power factor of the load the greater 
the ultimate life of the switch. Also the ultimate life 
of the switch is dependent upon the magnitude of the 
load and the frequency of operation. In Fig. 5 is shown 
the effect of the load on the approximate life expectan y 
of one type of precision limit switch. The load con- 
sisted of heaters so that the power factor was approxi- 
mately unity. This curve accents the fact that overload- 
ing the limit switch only leads to unsatisfactory per- 
formance. The life expectancy of approximately 
1,000,000 operations at no-load is reduced to 10,000 
operations at full load, and to only 1,000 operations at 
150-per cent load. If the only function of the limit 
switch is to provide a safety called upon to operate 
seldom, if at all, throughout the life of the machine, it 
is perfectly feasible to overload the switch, thereby 
reducing its life expectancy. On the other hand, if the 
function of the limit switch is that of control and the 
switch must operate frequently, it is imperative to 
de-rate the switch to obtain a reasonable life expectancy. 


ENVIRONMENTAL FACTORS 


The proper appreciation and control of environmental 
factors can make the difference between a satisfactory 
limit switch application and one that is a continual cause 
of trouble. Many of these factors can be controlled or 
eliminated if the switch is integrated in the device 
properly, hereby permitting the use of a standard limit 
switch. Fortunately, the severe field conditions to 
which these switches were subjected in the war have 
produced refinements which make the switches operable 
under unbelievably adverse conditions. But these re- 
finements, in many cases, increase the costs and should 
be avoided if possible. 

One such factor is temperature. Most of the pre 
cision limit switches use phenolic material for the 
insulated base as well as. the housing so that this 
limits the ambient in which the switch will function 
properly. Standard designs should not be used above 
160 F but special materials permit some to operate at 
temperatures as high as 400 F. In like manner special 
switches are available which will operate at tempera 
tures lower than O F, the limit for most standard 
designs. 

Dust, abrasives and the like will have little deleterious 
effect on the element of the commercially available 
limit switches having sealed housings but will cause 
excessive wear or jamming of the exposed actuating 
mechanism. Therefore most dependable operation will 
be obtained if special precautions are taken to shield the 
switch and its actuating mechanism from excessive quan 
tities of dust and abrasives. If it is not possible to shield 
the switch properly or if oil, moisture, or salt spray is 
present, a more expensive splash-proof or moisture 
resistant housing must be used. Oil which enters the 
housing is a potential cause of failure because it will 
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Fig. 10—Precision limit switch rated at 15 amp, 125 volts, a-c. Overall 
dimensions, 1544 x 14%4 x 1%6 in. Fig. 11—The folded flat spring in this 
precision snap-action switch exerts pressure against contacts and accelerates 
the traverse. Material of moving member—beryllium copper. Fig. 12— 


Unimax Switch Corp. 


} : " 1 
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Mu-Switch Corp. 


D-c rating increased by magnetic blowout produced by permanent magnet mounted at contacts. 


carbonize between the contacts from the heat pro- 
duced by the normal arcing during switching operations. 
The particles of carbon so produced will accumulate 
and furnish a path for leakage currents which ulti- 
mately will destroy the switch. If moisture is allowed to 
collect in the switch, electrical breakdown may occur. 
Salt spray may cause mechanical as well as electrical 
failure because of its corrosive effect on the moving 
parts of the switch. 

External forces such as vibration, shock, impact, 
and acceleration may be sufficiently severe to cause 
taulty switch action either by tending to separate the 
contacts momentarily or by causing a false snap-over of 
the mechanism. In most civilian products these factors 
do not reach damaging values but their effect on the 
switch can be reduced, if not nullified, by mounting 
the switch rigidly in such a manner that the direction 
of the accelerating force, shock, impact, or vibration is 
at 90 deg to the contact line of travel. In this way 
there will be no component of the undesirable force 
to separate the contacts or cause a false snap-over. 

There are so many different types of snap-acticn, 
precision limit switches that a comprehensive list would 
confuse, rather than clarify, the picture. However, a 
greater appreciation of these important components 
can be obtained by a general description of their salient 
features. It must be remembered that, in a discussion 
of this type, it is impossible to cover all the special 
switches which are commercially available so that it is 
strongly recommended that the manufacturers be con- 
sulted before selecting a switch for a specific application. 

All limit switches employ a snap-acting mechanism 
consisting of a toggle or specially formed leaf spring, 
thereby assuring maximum contact pressure at the 
instant before the mechanism snaps to the open position. 
The ingenious design and the careful control of the 
spring have made it possible to reduce the size and 
weight of the switches and still maintain their accu- 
racy, high capacity and long life. In Fig. 6 is shown 
an ultra-small single-pole, double-throw, precision switch 
developed to meet exacting military requirements. 
Rated at 10 amp, 125 volts, or 5 amp at 250 volts a-c, 
its overall dimensions, excluding terminals, are only 
% x 1345 x 1%p in. and it weighs 0.017 Ib. It requires 
6 to 14 oz operating force and 4 oz release force, 344 in. 
pretravel, Yao in. overtravel, and 0.006 to 0.016 in. 
movement differential. 
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The basic element, adapted to the ultra-small switch 
of Fig. 6, is shown in Fig. 7. Here the cleverly de- 
signed spring member of beryllium copper can be seen 
and the simplicity of the switch itself appreciated. The 
basic member of another manufacturer is shown in 
Fig. 8. The leaf spring is slit dewn the center for 
approximately three-quarters of its length. The legs of 
the spring are pressed together and held in this position 
by the contact bars riveted to it. The force applied to 
the spring near one end which is rigidly held must 
overcome the internal stresses before the free end will 
move, thereby obtaining a snap action. 

Another extremely small snap-action switch rated 
10 amp at 115 volts and 5 amp at 230 volts, a-c, is 
shown in Fig. 9. Furnished without a housing, its 
overall dimensions, including terminals, are only 
21450x %_gx1% in. The manufacturer also furnishes 
the same basic element rated 15 amp at 125 volts a-c in 
a molded phenolic case having dimensions of 1% 6x 
17444 x 1%@ in. as shown in Fig. 10. 

This type of precision limit switch is furnished single- 






Definition of Terms Used to Describe 
Limit Switches 











Operating force is that force which must be applied to the 
actuating member to cause the element to snap from its 
normal position to its operated position. 

Rest point is the position of the actuating member when 
there is no force applied. It is normally specified with 
respect to the mounting holes of the switch. 

Pre-travel is the distance through which the operating force 
moves in actuating the switch. It is the distance from 
the rest point to the operating point. 

Operating point is the position of the actuating member at 
which the snap action of the switch occurs. 

Over-travel is the distance through which the operating 
force moves after actuation of the switch. 

Differential travel or movement differential is the amount 
of reverse movement of the actuating member which is 
just sufficient to permit the element to snap back from the 
operated position to the normal position. It is the least 
motion which causes the switch to snap from one position 
to the other. 

Release force is the amount to’ which the operating force 
must be reduced to allow the element to snap back from 
its operated position to its normak position. 

Force differential is the difference between the force caus- 
ing operation and that permitting the element to return 
to its normal position. 

Normal position is the position of the element when no 
operating force is applied. 




























































































One form of limit switch 
which may be provided 
with various actuating 
mechanisms and with any 
of several standard rat- 
ings. Made with molded 
melamine case for a va- 
riety of mountings. 





Square D Co 


pole, single-throw or double-throw, normally open or 
closed, with soldered or screw terminals. One manufac- 
turer also furnishes the switch with quick-disconnect 
terminals, as shown in Fig. 11, for convenient replace- 
ment or for use with prefabricated wiring harnesses. 
Even though the switches are only single-pole, most are 
small enough so that two can be ganged conveniently to 
make a double-pole switch. This is particularly true 
of the switch shown in Fig. 10. The four %» in. 
mounting holes make mounting simple and four switches 
can be mounted in less than 1% in. 

A variation of the single-pole, double-throw switch 
has been introduced by one manufacturer, making it 
possible to control two completely isolated electrical 
circuits or to switch one common circuit to alternate 
pairs of circuits, the elements of which pairs are iso- 
lated when on open circuit. The switch, known as the 
split-contact switch, has five terminal connections, one 
on the spring member, two normally open, and two 
normally closed. One circuit can be wired to the two 
normally open contacts and another to the normally 
closed contacts. If a common is desired, it can be 
connected to the spring which contacts two of the four 
contacts depending upon its position. This arrangement 
imparts greater flexibility to the switch and increases 
its potentialities as a control device. 

Another refinement of this type of limit switch is the 
make-before-break switch. In the normal double- 
throw switch there is a time interval of 0.003 to 0.005 
seconds between the break and the make because of the 
time it takes the spring to move from one position to the 
other. In some applications this time between break 
and make is objectionable. Therefore a switch has 
been developed in which the make is made before the 





General Electric Co. 


Fig. 13.—High-capacity limit switch of small dimen- 
sions and with outside screw terminals. 
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break, assuring good contact pressure. The result 1. 
accomplished by the use of two springs actuated by 
single plunger. The springs are so arranged that on 
spring snaps over a fraction of a second before th 
other, thereby making the one circuit before the othe: 
is broken. 

As already mentioned, the usual a-c rating of th« 
snap-action precision limit switches is 10 amp at 125 
volts, and 5 amp at 250 volts for the enclosed switches ; 
and 15 amp at 125 volts and 7% amp at 250 volts for 
the open type. However, one manufacturer has ob 
tained Underwriters’ Laboratories approval for 20 amp 
at 125 volts, and 5 amp at 230 volts with a %4-hp rating 
at voltages up to 460 volts. Even more interesting is 
the d-c rating obtained by using a magnetic blow-out 
as shown in Fig. 12. By placing a permanent magnet 
around the-contacts as shown in the figure it is possible 
to make the switch handle 40 amp at 28 volts, 17 amp at 
125 volts and 8.5 amp at 250 volts, d-c. 

Another manufacturer has available a high capacity 
limit switch furnished in two standard sizes. The 
smaller, shown in Fig. 13, is 14x ™%x¥Y in., weighs 
9 grams, and is rated 10 amp at 24 volts, d-c, or 230 
volts a-c in ambients from —70 to 200 F. The larger 
is 2x 13% x 1 in., weighs 2 oz, and can handle 25 amp 
at 24 volts d-c or 115 volts a-c. Both are vibration- 
resistant and are available with three contact arrange- 
ments, namely, single circuit normally closed, single 
circuit normally open, and two circuit. These switches 
are furnished in a molded phenolic oilproof housing 
with a zinc die-cast insert for conduit connection as 
shown in Fig. 14. The overall dimensions of the 
housing are 14x31!%oxl!%o in. The switch is 
operable by a top lever, a side lever, or by a yoke with 
an operating roller. 


SWITCHES WITH LARGE OVERTRAVEL 


The precision limit switches already described are 
available commercially without a housing of any type 
or with a molded phenolic housing for integration 
in the machine itself, mounted in die cast housings 
with conduit connections for external wiring as well 
as splash-proof and explosion-proof housings for more 
severe applications. Commercial snap-acting switches 
now are available having a maximum variation in 
repeatability of operation of 0.00075 to 0.001 in. and 
gaging switches maintain an accuracy within 0.0001 in. 
for more than 100,000 operations. However, all the 
switches have the limitation that the overtravel of the 
switch mechanism itself is relatively small. Therefore, 
special actuating mechanisms permitting larger over- 
travel have become more or less standard and often 
are furnished with the switches. In addition to those 
shown in Fig. 14, the more common types are shown 
in Fig. 15. 

The upper left-hand picture shows the basic switch, 
having a pin plunger which transmits the force applied 
directly to the switch mechanism. This construction 
permits an overtravel in the neighborhood of 0.005 in. 
and is used where the movement of the actuating device 
can be accurately controlled. The plunger shown in the 
next figure contains a preloaded spring, increasing the 
overtravel to 0.062 in. and is used where the travel of 

(Continued on page 158) 
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MOTORIZED LAWNMOWER 


A 12-volt acid-type storage battery 
powers a 13-hp series motor to rotate 
cutting blades and to propel mower 
across lawn at 2 to 242 mph. Con- 
trols in handle include switch for 
motor and clutch for propulsion. 
When latter is free mower can eas- 
ily be maneuvered into corners, etc. 
Built-in selenium rectifier for charg- 
ing battery from house circuit. 
Mower operates 2 or 3 hr on each 
charge. Cutting width, 18 in. LeJay 
Motors Corporation. 


CANISTER VACUUM CLEANER 
Vertically mounted, 4-hp universal 
motor drives 2-stage impeller at 
16,000 rpm. After passing through 
three separate filters air is dis- 
charged upward through louvers all 
around circumference with reduced 
velocity. Triple filter comprises a 
replaceable paper cone, a perma- 
nent cloth filter and a special fiber 
filter. Motor is controlled with toe- 
switch mounted on the side of the 
cleaner. Motor bearings have life- 
time sealed-in lubrication. Special 
provisions are made for securing 
quiet operation and to prevent radio 
interference. Cleaner itself weighs 
16 lb. It is finished in pearl gray 
with red nameplate and chromium 
trim. Set of attachments for 
special operations and a 25-ft at- 
tachment cord are part of each 
cleaner unit. Lewyt Corporation. 
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PORTABLE ROOM HEATER WITH FAN 


Sheathed tubular heating 
elements are cast into 
aluminum units with fins 
to increase the area ex- 
posed to the air. Com- 
pletely sealed-in ele- 
ments are thus fully pro- 
tected from mechanical 
injury and provide safe- 
ty to users. This type of 
unit was installed on 
submarines of U.S.Navy 
during the recent war. 
Fins are rough finished 
to secure maximum area 
for heat transfer. Fan 
forces air through alu- 
minum casting to distri- 
bute heat about the room 
but fan has separate 


switch which permits its 
operation in summer 
without the heater. 
There is also a safety 
switch that opens the 
heater circuit in case of 
stoppage of air flow 
from any cause. Normal 
rating, 1320 watts at 110 
volts, a-c. Similar design 
is used for combination 
portable and suspension 
industrial heaters rated 
1.5 to 7.5 kw. Modified 
design is used for 2 and 
3-kw portable heaters in- 
tended for operation on 
230-volt lines and for 
larger industrial units. 
Electromode Corp. 
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This microphone has an audio 
amplifier built into its base, 
thereby providing perfect r-f 
shielding since there is no mi- 
crophone cable. Automatic 
modulation control is provided. 
Designed to drive a pair of 
class B tubes requiring 6 watts 
of drive, or less. In actual on- 
the-air tests this unit furnished 


adequate drive to a pair of GL- . 


805 tubes in class B to modulate 
a 900-watt carrier. The new 
miniature tubes are used 
throughout the circuit as may 
be seen from the diagram be- 
low. The amplifier is built into 
the stand which is 7 in. in diam 
and 4 in. high. The chassis lay- 
out is shown at the right, above, 
with all the miniature tubes in 
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MINIATURE COMPONENTS IN MIKE-AMPLIFIER 





place. Next below is a bottom 
view of the amplifier showing 
the assembly of circuit compo- 
nents. Placement of parts was 
not found to be critical. The 
upper graph at the right, be- 
low, is the automatic modula- 
tion control characteristic. The 
AMC voltage is taken from the 
grid of the 50B5 stage (right 
end, wiring diagram, below). 
Potentiometer R5 is the con- 
ventional gain control while 
R7 is the AMC voltage control. 
In the lower diagram at the 
right is shown the frequency- 
response characteristic for the 
entire unit from microphone to 
the 500-ohm line, indicating 
a high degree of fidelity. Gen- 
eral Electric Company. 
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CHURN FOR HOME-PRODUCTION OF BUTTER 


A specially designed 1/20-hp induc- 
tion motor with long-time sealed-in 
lubrication drives a vertical shaft 
carrying an aluminum dasher at 
1450-1875 rpm. Motor is bolted to 
an aluminum base with four neo- 


prene-covered supports to permit 
the churn to be placed vertically 
over a jar or crock. Bakelite handle 
on top of motor. Neoprene cord 
has through-switch for control. Ala- 
bama Manufacturing Company. 


PORTABLE INDUCTION HEATING GUN 


This is a portable inductor connected with leads, 
which may be of considerable length, to a 10,000- 
cycle motor-generator unit and designed to per- 
mit the heat to be brought to the work where 
the reverse is not desirable. The gun is con- 


trolled by a simple trigger switch and utilizes a 
multiple-turn coil to obtain the necessary flux 
density in the area to be heated. Especially adapt- 
able to work on large assemblies where many 
spot-heats are required. The Ohio Crankshaft Co. 


THICKNESS GAGE USES X-RAYS 
X-rays from one source are split into 
two streams, one passing through a 
reference standard and the other 
through the material the thickness of 
which is to be measured. The two 
emerging streams are then picked up 
by separate photocells and the outputs 
are compared. The instrument scale 
is calibrated and the displacement of 
the indicator shows the relative thick- 
ness of the test specimen in terms of 
the standard. Speed of movement of 
the test material has no effect. Called 
the Measuray, this instrument can be 
used with an error of less than one 
per cent upon metals, plastics, paper, 
rubber, etc. Metal foil can be meas- 
ured as easily as heavier pieces. The 
Sheffield Corporation. 
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Consider the Synchro and How It 
Could Solve Control Problems 


* Likened to an electrical flexible shaft in its simplest ap- 
plication, the self-synchronous system may also be a part 
of a servo, a special transformer, or a radar component. 


NILS B. MICHELSON 


Development Engineer 
Arma Corporation 


HE trend toward automatic control of machinery 
and systems which began some years ago has 
now reached the point where few industries do 
not take these developments for granted or at least 
expect them on their newer equipment. The ingenuity 
of the engineer or designer is being taxed to the utmost 
to meet the demand as machine controls become more 
intricate, systems become larger and the need for speed 
and accuracy of control is intensified. Upon first con- 
sidering a new project or even at those times when one 
feels that all avenues of approach to a problem have 
been investigated without success, it is profitable to con- 
duct a review of the basic devices available for use in 
control work. At this stage the designer often turns up 
some reference to self-synchronous systems* and almost 
as often passes it by, completely overlooking the nu- 
merous possibilities they have to offer. The oversight is 
hardly culpable since little stress has been placed on 
these systems in the literature until recently. Most 
engineers’ knowledge of self-synchronous systems harks 
back to some veiled references in- handbooks, a brief 
explanation in a textbook, some passing mention in a 
school lecture or, recently, the actual operation of mili- 
tary equipment utilizing self-synchronous transmission. 
The prevalent reason for ignoring self-synchronous sys- 
tems in design work is unfamiliarity rather than unwar- 
ranted fears of complexity and high cost. 
Despite the widespread use of self-synchronous units 


*See “Self-Synchronize for Remote Control’? by Harold Chestnut and 
T. C. Johnson, ELectricaL MANUFACTURING, December, 1944, p. 96. 


in marine work and military equipment, industrial 
installations have been relatively few and have been con- 
fined almost exclusively to applications involving the 
mechanical output of self-synchronous units on the 
receiving end. This rotation has been used for transmit- 
ting information or for positioning the controlled ele- 
ment by direct drive from the system. The infinite possi- 
bilities of automatic control from either the mechanical 
rotation or the electrical signals in the systems have not 
yet been fully exploited in the industrial field. This is 
surprising in some ways since the principles of the self- 
synchronous system were known and used over fifty 
years ago. The author has been unable to find an ac- 
count of the invention or original discovery. It is prob- 
able that more than one of the experimenters in the 
early (and somewhat hazy) days of alternating currents 
or polyphase equipment stumbled on the self-synchro- 
nous principle. During the past twenty years rapid 
progress has been made in the design of these units 
especially in applications where they are teamed up with 
electron tubes. 

The great majority of the self-synchronous equipment 
available today is based on designs developed for mili- 
tary or aircraft use. This is an advantage which not all 
commercial items possess since the basic designs were 
made to stand up and operate accurately without servic- 
ing under conditions of vibration, shock, corrosive 
atmosphere, high altitudes and extremes of temperature 
which would make the average commercial motor de- 
signer shudder when contemplating them. 





Fig. 1—Some of the 30 kinds of synchros made by Arma Corporation. The two at the right are generators, the one 
on the end standing 914, in. high, 6 in. in diam and weighing 21 lb. At the extreme left is a small differential 
generator about 2 in. in diam and 4 in. long, weighing 114 lb. Medium size units in between are all motors with 
various styles of mountings for special purposes. 
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Basically a self-synchronous system is the electrical 
analogy of a flexible shaft but possesses the ability to 
transmit rotation over distances and to points where the 
use of shafts, gears or belts is totally impractical. It has 
the further advantage that the rotation may appear as 
either an electrical or a mechanical function at any point 
in the system. The single-phase a-c system is the most 
prevalent and will be the system considered at length in 
this article. 

Referring to Fig. 3, one bar magnet is shown sus- 
pended above another. It will be seen that the upper 
magnet will always assume a position parallel to the field 
of the lower. At the right in this figure the a-c equiva- 
lent is shown. In this case, as in the first, the upper 
element will assume a position parallel to the field of 
the lower. For either case there is only one relative 
position of the two elements which they can assume. 
Rotation of the lower element (and its field) will cause 
rotation of the upper. 

If the rotating field can be reproduced at a distance, a 
remotely excited element can be caused to follow this 
field. In the self-synchronous system reproduction of 
the rotating field is accomplished by the transmission of 
three voltages representing projections of the original 
field on three equally spaced windings. Fig. 4 represents 











































































a simple self-synchronous transmission system of two 
identical units, A, a transmitting unit and B, a receiving 
unit. Voltage-versus-rotation curves showing the volt- 
ages induced in the windings of unit A and the voltages 
across the three-wire system are shown in Fig. 5. The 
field of unit A is resolved in that unit into three vectors 
fixed in position but varying in magnitude which, after 
transmission over the three-wire line, are recomposed in 
unit B to duplicate the position of the field of unit 4. 
The second element of unit B will assume a position 
parallel to this reproduced field and rotate with it. Re- 
gardless of the relative, initial positions of the elements 
in the units, unit B will assume the same position as 
unit A upon being energized, hence “self-synchronous.” 
Note that this system is symmetrical and that transmis- 
sion may be in either direction. 

A curve indicating the torques in the system is shown 
in Fig. 6. The angle at which the maximum torque 
occurs varies with the design of the individual units but 
generally lies between 70 and 140 deg displacement of 
the units from one another. This value is generally of 
interest only in applications requiring the transmission 
of considerable torque. In applications where a higher 
degree of transmission accuracy is desired the torque 
gradient is the more important figure since it is expres- 
sive of the stiffness of the system over the displacement 
range within which operation normally takes place. The 
torque gradient is also important in analyzing the dy- 
namics of the system since it, together with the inertia of 
the receiving unit, determines the period of oscillation. 

Before proceeding to the other types of self-synchro- 
nous units some terminology should be introduced. Un- 
fortunately the designations of windings, terminals and 
units have not been standardized in the industry. The 
driven unit at the originating end of the system has been 
variously called a transmitter, generator or exciter. Since 
it is a unit in which mechanical functions are converted 


Fig. 3 (top, left)—Jllustrating basic synchro princi- 
ple with permanent bar magnets at left and with electro- 
magnets energized from a-c windings at the right. 
Fig. 4 (center)—Simple synchro system with either 
instrument functioning as transmitter or receiver, each 
one assuming in turn the same relative position as 
the other. Fig. 5 (bottom, left)—Voltages of the sys- 
tem in Fig. 4 plotted against rotation. Fig. 6 (bottom, 
right) ——Torques developed when a synchro motor is 
displaced from its synchronized position. The torque 
gradient is the slope of the torque curve at zero dis- 
placement, where the coordinate axes cross. 
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Eclipse-Pioneer Div., Bendix Aviation Corp. 


Fig. 7—Components of a typical synchro. Note brushes 
on plate at right of rotor. 


into electrical functions it seems preferable to refer to it 
as a self-synchronous generator. The unit which is 
remotely controlled has been called a receiver, repeater 
or motor. In this unit the electrical functions are con- 
verted to mechanical. Hence it will be referred to herein 
as a motor. These terms are coming into use in the 
industry and may soon become standard. 

The nomenclature applied to the windings and termi- 
nals of self-synchronous units of different manufacture 
is a wonderful example of the confusion that can result 
from lack of standardization. Simple self-synchronous 
units such as are shown in Fig. 4 consist of a stator and 
a rotor either of which may carry the three-legged sec- 
ondary winding. The choice is governed by the design of 
the units. Some of the earlier units designed in this 
country and most of the units built today have the “sin- 
gle-phase” winding on the rotor. Hence the terminals 
are often marked RI and R2. So customary has this 
usage become that the winding connected to the power 
line is quite regularly referred to as the “rotor” whether 
it is on the rotor or not. The author would recommend 
the use of the term “primary” for the exciting winding 
of any self-synchronous unit as more descriptive and less 
confusing. Similarly, the windings in which the signal 
voltages are induced should be called the secondary. 
This conforms to standard transformer practice. Term- 
inals should be marked P1, P2, S1, S2, S3, etc. 

Some common generic term for self-synchronous units 
should be adopted. At present each manufacturer uses a 
trade name to describe its self-synchronous equipment 
and the uninformed reader is left in some doubt as to 
whether a “Magnesyn” is the same type of unit as an 
“Autosyn” or a “Teletorque.” The term “Synchro” is 
suggested. This word is at present proprietary to the 
armed forces but is rapidly becoming the generic term 
for a-c operated self-synchronous units. It will be used 
in the remainder of this article. 

The simple system previously described utilizing a 
synchro generator and motor enables the transmission 
of torque or information which may be represented by 
rotation. The next basic unit which should be consid- 
ered is the differential generator which is equipped with 
two “three-phase” windings and is connected between a 
generator and a motor as shown in Fig. 8. If the gen- 
erator is turned, its rotating field is duplicated by the 
primary of the differential generator and the motor will 
follow the generator. If the differential generator is 
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Fig. 8—Synchro differential generator, unit Il, con- 
nected between generator I and motor III. 


turned the motor will follow it. If both the generator and 
the differential generator be turned the motor will follow 
the combined rotations. Depending upon the order in 
which the leads between the various units have been 
connected the motor will indicate either the sum or the 
difference of the rotations of the generator and the dif- 
ferential generator. Here is a system of transmitting 
rotation from one point (generator) to another (motor) 
wherein the rotation may be modified by rotation at a 
third point (differential generator). 

The last of the four basic synchro units used for 
direct mechanical reproduction of rotation is the differ- 
ential motor. This unit is electrically identical to the 
differential generator but is connected between two 
synchro generators. Hence its rotor assumes a position 
which represents the sum or difference of the positions 
of the two generators. 

A fifth basic unit, the synchro control transformer, is 
the link between the varying voltages of the synchro 
system and electronic means of controlling large amounts 
of power. The control transformer is the newest of the 
synchro units, having been in use only about: twenty 
years and is the direct result of vacuum-tube develop- 
ment. This unit consists of a three-phase primary and a 
single-phase secondary. The secondary voltage of the 
control transformer is a function of the relative positions 
of the primary field and the secondary windings. If this 
relation is determined by the position of a power sys- 
tem operating through amplifiers from the control trans- 
former secondary voltage we have a servo system. The 
controlled power system will operate to maintain zero 
voltage output from the control transformer and will 
therefore follow the generator at the transmitting end 
of the synchro system. 

In the foregoing discussion of synchro units no 
attempt has been made to describe practical devices. Rel- 
atively few frame varieties are produced, the majority 
being flange mounted since this offers the advantages of 
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Fig. 10 (left)—-Simple form of servo system for remote control via synchro transmission. Slip rings are omit- 
ted for clarity. Fig. 11 (right)—Electronic servo system operating from synchro transmission line. The motor 
operates to maintain zero voltage across the amplifier input by rotating the control transformer and the load. 


accurate location and alignment without the use of 
dowels, replacement without disturbing critical gear 
meshes or dial positions, ease of rotation in aligning the 
units electrically and a minimum of volume and weight. 
A synchro generator resembles a three-phase alternator 
but is designed for excitation from an a-c source. The 
primary winding is generally on a salient pole rotor, 
though some units are produced with the primary on the 
stator and may be either of the distributed winding or 
the salient pole type. The rotor excited machine has the 
advantage of requiring only two slip rings. In very 
small units the primary and secondary circuits often 
use common leads or leads may be grounded to the 
frame. The secondary is a three-phase, two-pole wind- 
ing usually connected in Y. Care is taken to maintain 
the concentricities of stator, rotor, end-cap seats and 
bearing seats to insure accuracy. Winding distribution 
and pole-face contours are designed to minimize rotation 
harmonics in the secondary voltages. The flux density 
in the generator iron is quite high, especially in systems 


General Electric Co. 
Fig. 2—Components of a selsyn motor showing col- 
lector rings on rotor shaft and brush rigging on end 
shield at rear center. 
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where a high torque gradient is desired of a large num- 
ber of synchro motors. In a generator that is intended 
for transmission to control transformers only, a lower 
flux density will result in smaller harmonic voltages and 
improved servo amplifier operation. For reliable oper- 
ation synchro generators are equipped with collector 
rings and brushes of low resistance, non-corroding ma- 
terials. The higher quality units use silver or silver- 
graphite brushes on fine silver rings. Since the gen- 
erators are externally driven, bearing friction is generally 
not a severe problem. 

Synchro motors are very similar and are often made 
on the same frames as the generators. The flux density 
in motors is quite high in order to provide a high torque 
gradient. Two new problems appear in the motor: fric- 
tion and oscillation. If the motor is to follow the gen- 
erator with a high degree of accuracy, friction must be 
kept as low as possible. Low-pressure brushes at short 
radius and special ball bearing designs make this 
possible. 

The oscillation results from the combination of the 
torque gradient and the rotor inertia. In synchronizing 
with a generator the motor would overshoot and break 
into oscillation or even run away as an induction motor 
if some steps were not taken to absorb the rotor energy. 
For this purpose a damp may be employed, consisting 
of an inertia wheel friction-coupled to the rotor. As the 
rotor swings toward synchronism its velocity is checked 
by the friction and the overshoot is greatly reduced. As 
it swings back it encounters the damp running in the 
direction of the original swing and is checked still fur- 
ther. These damps are-designed to have varying degrees 
of coupling between the rotor and the inertia wheel so 
arranged that the coupling is proportional to the magni- 
tude of the oscillation. Good damping must be compro- 
mised with the ability of the motor to accelerate in 
accordance with a signal on the system. In very small 
motors the brush and bearing friction are sufficient for 
damping. A properly damped synchro motor’ should 
follow a generator with no visible oscillations. 

The design of synchro differential generators is gov- 
erned by the same factors as the generators. Two three- 

(Continued on page 166) 
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Highlights of the Winter Meeting 


of Electrical Engineers 


* American Institute of Electrical Engineers has largest attendance 


in its history and considers many subjects, including new sources of 


electrical energy and new electrical applications to present-day tasks. 


I'TH the largest attendance in its history, the 

American Institute of Electrical Engineers 

registered over 3600 members at its winter 
meeting in New York the last week in January. The 
continuing growth of this organization, for some years 
the largest of the engineering societies, has forced con- 
sideration of new arrangements for future meetings to 
accommodate larger audiences. President J. Elmer 
Housley wielded the gavel at the general sessions. 

Several medals are awarded periodically by repre- 
sentative bodies of the national societies of civil, elec- 
trical, mechanical and mining engineers. An innovation 
at this meeting was the presentation of the John Fritz 
medal and the Hoover medal in behalf of the four 
societies and the Edison medal, the awarding of which 
is exclusively an AIEE responsibility, each upon a 
separate day. 

The award of the Edison medal was of particular in- 
terest this year because it was effected within a few 
days of the centennial anniversary of the great inventor's 
birth. The medal was established in 1904 by associates 
and friends of Thomas A. Edison to be given each year 
for “‘meritorious achievement in electrical science, elec- 
trical engineering or the electrical arts.” Among re- 
cifients in the past have been George Westinghouse, 
Alexander Graham Bell, Nikola Tesla, Michael |. Pupin, 
Frank B. Jewett, Willis R. Whitney and Vannevar 
Bush. This year it was awarded to Dr. Lee de Forest 
“for pioneering achievements in radio and for the in- 
vention of the grid-controlled vacuum tube with its pro- 
found technical and social consequences.” Dr. de Forest 
















The presentation of the Edi- 
son medal to Dr. Lee de 
Forest for his “pioneering 
achievements in radio and 
for the invention of the grid- 
controlled vacuum tube with 
its profound technical and 
social consequences.” Left 
to right: David Sarnoff; Dr. 
de Forest; J. Elmer Housley, 
President AIEE; S. M. Dean, 
chairman of the AIEE com- 
mittee on awards. 
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holds more than 300 patents on inventions in the field 
of wireless telegraphy, the radio telephone, sound-on- 
film talking pictures, high-speed facsimile and picture 
transmission, television, radio-therapy for physicians 
and on other significant scientific developments. He 
broadcast the voice of Caruso in 1910 and made the first 
radio news broadcast in 1916 over a station he estab- 
lished that year. He is dean of the American Television 
Laboratories, Chicago, and president of Lee de Forest, 
Inc., Los Angeles. 

The John Fritz medal for “notable scientific or in- 
dustrial achievements” was awarded to Dr. Lewis W. 
Chubb, director of the Westinghouse research labora- 
tories. The citation accompanying the award read, “‘For 
pioneering genius and notable achievements during a 
long career devoted to scientific advancement of the 
production and utilization of electric energy.” 

During World War II, Dr. Chubb invented the jet- 
ducted torpedo and helped develop the electric torpedo. 
He also invented a chronograph for measuring the 
velocity of projectiles, using microwaves, and assisted 
in directing the development of methods for separating 
uranium isotopes for the atomic bomb. He was also 
called on to assist in the development of radar, a patent 
having been issued to him about 15 years ago covering 
a position-finding system using longer radio waves but 
otherwise similar to the top-secret loran used during 
the war. A prolific inventor, Dr. Chubb holds 150 


patents in the electrical, mechanical, chemical, metal- 
lurgical and welding fields. 
Director of the Westinghouse Research Laboratories 
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Fig. 1 (left) —The 60-cycle power factor of 0.0004-in. impregnated kraft capacitor paper as a function of re- 
sistivity of the impregnant. Fig. 2 (right)—Performance characteristics of copper-oxide rectifiers of the new 
higher-voltage type Q and the standard type S. 


since 1930, he developed the technique of electrostatic 
or magnetic welding for joining dissimilar metals with- 
out creating brittle alloys—the technique used to weld 
stainless steel and aluminum for streamlined trains. He 
also pioneered in experiments to polarize automobile 
headlights, cutting down on blinding headlight glare at 
night. In 1920 Dr. Chubb helped organize KDKA, the 
world’s pioneer broadcasting station. During the 1920's, 
he was for a time, assistant vice president of engineer- 
ing at RCA Victor, in charge of research and television 
activities. 

The Hoover medal is awarded “to a fellow engineer 
for distinguished public service” and was given this 
year to Dr. Vannevar Bush as the “engineer, educator, 
and administrator, who, in critical times of need, was 
in a most special sense an organizer, guiding spirit, and 
driving force of the nation’s achievements in physical 
and medical science.” He is the ninth man to receive 
the Hoover medal, deemed one of the outstanding honors 
of the engineering profession, President Herbert Hoover 
having been the first recipient, in 1930. 

Dr. Bush is president of Carnegie Institution of Wash- 
ington and a member of the National Advisory Com- 
mittee for Aeronautics. A graduate in electrical en- 
gineering from Tufts College in 1913, Dr. Bush holds 
honorary degrees from 12 colleges and universities. He 
invented a differential analyser, one of the earlier of the 
huge “calculating brains,” and is author of many tech- 
nical papers. As head of wartime research, he directed 
activities which produced the atomic bomb and other 
new weapons, radar, life-saving drugs like penicillin, 
blood substitutes, and treatments for malaria. 

The technical program was divided among forty-odd 
separate sessions, each concentrating upon one special- 
ized subject. These ranged through the gamut of elec- 
trical engineering from basic science and energy sources 
to rectifiers, controls, machinery and diesel-electric loco- 
motives. More than 150 technical papers were listed on 
the printed program in addition to several conferences 
and general sessions. The paragraphs following repre- 
sent but a mere sampling of the material presented. 
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For those concerned with the physics of the subject, 
there was much interest in a conference on energy 
sources, initiating an inquiry designed to create a clear 
picture of the relative value of the different means for 
generating electrical current, undertaken because recent 
discoveries in the release of nuclear energy have centered 
attention upon the development of new methods of 
supplying electric power. At this session only emission 
phenomena, piezoelectric and electrostatic phenomena 
were considered. The other sources of power listed for 
subsequent study are: electromagnetic, thermoelectric, 
electrochemical, contact electricity, thermomagnetic, 
magnetostrictive, terrestrial (earth currents) and atmos- 
pheric electricity. 

A basic work of reference in this study is the compila- 
tion prepared by L. W. Matsch of Armour Research 
Foundation and Wilbur C. Brown, radio engineer with 
the Signal Corps, U. S. Army. This paper comprises 
definitions of the 11 major methods of producing electric 
power, with their subdivisions, and extensive bibliog- 
raphies, constituting a valuable reference document. 


SEMI-CONDUCTING IMPREGNANTS 


The dielectric properties of cellulose insulation im- 
pregnated with semi-conducting liquids were discussed 
in a paper by F. M. Clark of the Pittsfield works, Gen- 
eral Electric Company. For this purpose liquids were 
classified as to their resistivity as having dielectric, 
semi-conducting or conducting properties, the dielectric 
having resistivities greater than 1 x 10° ohm-cm, the 
semi-conducting liquids having resistivities between 1 
x 10° and 10°, and the conducting liquids with resis- 
tivities below 1 x 10° ohm-cm. It is shown that kraft 
paper impregnated with semi-conducting liquids exhibits 
certain abnormalities in the relation between resistivity 
of the impregnant and the power factor of the treated 
insulation. This is illustrated in Fig. 1. 

Capacitors have been designed with kraft paper in- 
sulation impregnated with a semi-conducting liquid, 
such as cresol-tri cresyl phosphate, for operation around 
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Fig. 3 (below)—Schematic diagram of 
four independent alternators pane 


FIELO SUPPLY 
30V. O.C. 
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CONNECTED TO 
UNIT NO. 2 





through electronic frequency-changers 
to supply constant-frequency power to a 
3-ph load. Fig. 4 (right)—Diagram of 
connections for one electronic frequency 
changer except for control circuit which 
is not shown. This arrangement in- 
cludes load-division and voltage-regula- 
tion control, also. 
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the point of minimum power factor, which have good 
performance characteristics under stipulated conditions. 
These products are discussed in some detail in this paper. 

A recent development in copper-oxide rectifiers per- 
mitting their operation at potentials as high as 20 volts, 
d-c, per cell, was described by I. R. Smith of the West- 
inghouse Electric Corporation. At first this was a result 
of a new process of manufacture designated as vacuum- 
pre-anneal because the copper blanks were placed in a 
vacuum furnace and maintained for a considerable pe- 
riod at a high temperature and a relatively high vacuum. 
This gave the cells roughly four times the reverse re- 
sistance and twice the forward resistance of the standard 
cells, This enabled operation at double the previous 
voltage. 

More recently a process has been developed, without 
the vacuum stage, resulting in rectifiers with initial 
quality equal to the previous product but with greater 
uniformity of product and superior ageing characteris- 
tics. The volt-ampere curves in Fig. 2 show compara- 
tive performance of the new type Q and the standard 
type S rectifier cells. 

Applications of these higher voltage cells have so far 
been largely in the radio broadcasting field, where large 
numbers of stacks are operating at potentials up to 
3000 volts, d-c. Here they have shown outstanding ad- 
vantages, such as simplicity of control, instant starting, 
elimination of warm-up period, elimination of filament 
windings, and particularly freedom from maintenance 
and unpredictable failures. 

Shortly before the war the development of new ma- 
terials and techniques made it possible to build long- 
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scale instruments for accurate electrical measurements 
over the widely varying conditions encountered in prac- 
tice. A complete line of long-scale instruments was de- 
signed and built incorporating new and different 
mechanisms. These instruments were described in a 
paper by two of the engineers participating in the work, 
R. M. Rowell and N. P. Millar of the West Lynn 
Works, General Electric Company. The new instru- 
ments have plastics covers and the window opening has 
been beveled to improve readability at sharp angles. 

The improvements designed into each kind of instru- 
ment in the recent development program were described 
in detail. A brief review of changes made in long-scale 
indicating wattmeters and varmeters of the electro- 
dynamic class will be included here. 

The major feature of the redesigned instruments is 
a unique field coil and laminated-field structure. Fig. 
5 shows this assembly in detail. The laminations are of 
one-piece construction punched from a new silicon strip 
steel which permits high flux density and exhibits supe- 
rior hysteresis characteristics. Care was taken to locate 
the mounting holes so that losses caused by the mount- 
ing rivets would not lessen the efficiency of the magnetic 
circuit. The laminations are cemented together with a 
solventless varnish under heat and pressure. This re- 
sults in a rigid stack of adequately insulated laminations 
held together without the use of rivets. The only rivets 
used are the mounting rivets which hold the cemented 
stack to the support plate as shown in Fig. 5. In addi- 
tion, the field coil after being wound and baked in this 
new varnish is cast securely to the lamination stack. 

(Continued on page 174) 






Plastics Applications in 
Electrical Product Design 


DAPTABILITY of polystyrene to refrigerating 

equipment is illustrated again in the lightweight 

ice cream cabinet lid (Fig. 1). Structure of lid 
is injection-molded polystyrene. Inner thermal insula- 
tion section is foamed polystyrene. Insulation is held in 
place by stainless steel reflector plate. Combination pro- 
vides a highly efficient, easily handled unit. Weight is 
only 5 lb. (Designed by Frigidaire Division, General 
Motors Corp., Dayton, Ohio.) 


Polyester-type resins, reinforced with %4»-in. milled 
glass fibers, have excellent mechanical, heat-resisting and 
insulating characteristics. They are used effectively in 
the dust- and moisture-proof covers for aircraft-type 
relays shown in Fig. 2. Inside dimensions are: 
14x 2%.6 x 115%. in. Wall thicknesses are 4g in. 
Low pressure forming techniques were used to attain the 
required specifications and for production economy. 
Temperature resistance of resins is in excess of 300 F. 
(Material: Owens-Corning Fiberglas Corp., Toledo, 
Ohio, and Synvar Corp., Wilmington, Del. Molded by 
Master Plastics, Inc., Wilmington, Del., for Price Elec- 
tric Corp., Frederick, Md.) 


Melamine-resin-impregnated canvas laminate finds an 
interesting application in the plating barrel shown in 
Fig. 3. (Manufacturer: The Udylite Corp., Detroit 11.) 
Another innovation in this field is the use of transparent 
acrylic (see Fig. 4). This perforated, hexagonal plating 
barrel features one-piece construction. Unlike the old- 
style hard rubber barrel it has no obstructing ribs and 
crevices. Other advantages include lighter weight, inert- 
ness to many chemical agents, and lower electrical con- 
ductivity. Entire unit is portable and operates on Bodine 
%4o-hp gearhead motor, rated at 110 volts, 60 cycles, 
continuous duty. (Material: Lucite, E. I. du Pont de 
Nemours & Company, Inc., Arlington, N. J. Manufac- 
turer: Hardwood Line Company, Chicago 12.) 


Two injection-molding operations in quick sequence 
make possible the two-color cellulose acetate butyrate 
keys in the electric adding machine illustrated in Fig. 5. 
First molding operation serves to form the lettering or 
numerals. This injection hardens in a few seconds and 
then the second molding compound, of contrasting color, 
is injected into the molding cavity for the body of the 
key, flush with the molded lettering. (Material: Tenite, 
Tennessee Eastman Corp., Kingsport, Tenn. Molded by 
Electric Manufacturing Company, San Francisco, for 


Clary Multiplier Corp., Los Angeles.) 


The choice of two or more types of plastics for radio 
housings to fill certain performance requirements also 
often serves to create interesting decorative values. 
A phenolic-molded case and a polystyrene curved dial 
plate and station indicator combine to make the attractive 
radio cabinet shown in Fig. 6. Case is a one-piece mold 
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rials in the electrical applications illustrated here. 


an ice cream cabinet lid, or acrylic resin for a transparent 
plating barrel, each application is an example of sound design. 


ing job. (Material: Resinox and Lustron, Monsanto 
Chemical Company's Plastics Division, Springfield, 
Mass. Molded by Plastimold Corp., Attleboro, Mass. 
for Emerson Radio & Television Corp., New York 
City.) 


\nother interesting radio cabinet is shown in Fig. 7. 
This a-c/d-c model illustrates how well phenolic molding 
materials lend themselves to clean, functionally pleasing 
design. (Material: Durez No. 12905 or Monsanto’s No. 
8244. Styled by Dave Chapman, Chicago. Molded by 
Gerber Plastics Company, St. Louis, for Meissner 
Manufacturing Div., Maguire Industries, Inc., Chicago.) 


Light weight and self-insulating characteristics dictate 
the use of phenolic materials in many components of 
portable electric sewing machines. Fig. 8 shows some 
of the parts: Housing base and foot pedal for foot- 
operated control, 2-piece lamp, commutator and pulley 
end cover and brush covers of motor, and also front 
and rear halves of a motor housing. Note the many in- 
tricate assembly grooves, holes, flanges, etc. (Material: 
Durez Plastics & Chemicals, Inc., North Tonawanda, 


ae 


Built-in wall ventilator (Fig. 9) gains in appearance 
by use of a white grille molded from urea-formaldehyde 
material. White has been chosen to make unit adaptable 
to any kitchen color scheme. Capacity of ventilator is 
400 cfm. Three-bladed propeller-type fan is driven by 
totally enclosed, constant speed, 115-volt, 50-60-cycle, 
single-phase motor. Unit can be nfounted vertically or 
horizontally. (Material: Beetle, American Cyanamid 
Company, Plastics Division, New York 20. Grille 
molded by Michigan Molded Products, Dexter, Mich., 
for American Blower Corp., Detroit 32.) 
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* Diverse design reasons dictate the choice of plastics mate- 
Whether 


it is a choice of foamed polystyrene for thermal insulation in 











































The Designer’s Interest 
in Standardized Cylindrical Fits 


* Since many classes and grades of fit are arbitrarily chosen, it is to the 
designer’s advantage to have available proposed reference tables of rec- 
ommended fits in basic-hole and basic-shaft systems, the author contends. 


JOHN GAILLARD 


Mechanical Engineer 
American Standards Association 


of parts is impossible. Hole-shaft assemblies 

must give the right fit when the parts are taken 
at random from their lots or continuous production 
flows. And since a component pgrt cannot be made 
to an exact size, but can be held only within certain 
limits, the designer must decide what extreme con- 
ditions of looseness or tightness shall be specified for 
the two mating parts as manufactured, if they are to 
function smoothly in operation. In other words, the 
performance of the assembly is the designer’s primary 
concern. He has to specify two limiting conditions to 
fit: one that is required for good performance and 
another that is permissible as an extreme deviation 
from the required condition. For example, a running 
fit between a shaft and its bearings may require a 
certain minimum clearance for adequate lubrication 
(the “required” extreme condition), while a maximum 
clearance (the “permissible” extreme condition) must 
be specified to prevent the fit from becoming too sloppy. 
With a press fit, a required minimum interference must 
secure the necessary holding power between the parts, 


I MODERN mass production, individual fitting 


Hole tolerance 


Bshart tolerance 


Fig. 1—Clearance, interference and transition fits 
defined. See also discussion in the text. 


Fig. 2—Selective assembly exemplified. 


while the maximum permissible interference must not 
create dangerous stresses. 

The choice of the extreme conditions of fit may de- 
pend on a number of considerations, such as the ma- 
terials of which the parts are made, the finishes of their 
surfaces, the load on the shaft and its speed of rotation, 
the ratio between the length of the hole and its diame- 
ter, the temperature range under which the assembly 
must operate, and whether the assembly is in operation 
continuously or only intermittently. These considera- 
tions may oblige the designer to supplement his specifi- 
cation of minimum and maximum clearances or inter- 
ferences by instructions concerning surface finish, maxi- 
mum permissible deviation from roundness and straight- 
ness of hole and shaft, and instructions for selective 
assembly if random mating of parts does not guarantee 
satisfactory fits. Since this calls for wide experience 
and expert judgment on the part of the designer, it 
may be saidthat many fits are truly designed. 

Another factor to be considered is that although the 
designer neither produces nor inspects the mating parts, 
his choice of fits and tolerances has a marked influence 
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on the costs of production, tooling and gages. If then, 
a cylindrical fit must be “hand-tailored” to the per- 
formance of the assembly, as well as to the facilities for 
producing the mating parts, is iv possible to standardize 
fits? Will tables of fits, in which each fit is completely 
specified in terms of the hole and shaft limits, be help- 
ful to the designer? Will he be able to use such “ready- 
made” fits instead of having to hand-tailor them? Or 
do such tables lack the flexibility which the designer 
needs in meeting the requirements of his product? 

Such questions are still being raised in American 
industry, despite the fact that, during the last forty 
years a number of national standard systems, and 
even an international system, have been set up by co- 
operation of experts in different branches of industry 
and widely used by designers in the countries con- 
cerned. All of these systems contain tables of standard 
fits established by practical experience. Yet, the value 
of a standard system of fits, and more specifically, tables 
of standard fits, has been questioned again during 
the last few years in connection with the revision of 
the Tentative American Standard, Tolerances, Al- 
lowances and Gages for Metal Fits (B4a-1925). There- 
fore, it may be well to analyze the problem of the de- 
signer’s interest in this matter. This can be done by 
reviewing first the successive steps the designer has to 
take in order to arrive at the specification of a cylindical 
fit in case he does not refer to any standard. This 
will show what requirements a standard should meet 
to be helpful to the designer without impairing his 
freedom in getting the fits he wants. 


(a) 


Basic hole 
system 


HH? 





Fig. 3 (above) — 


Basic hole and S6 
basic shaft sys- Conc shaft 


tems. 
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Fig. »—Preferred groups 
of holes and shafts to be 
used in specifying fits in 
the basic-hole system 
(Proposed). 


We shall assume that we are dealing only with the 
difference between the diameters of the hold and shaft, 
since this determines the clearance or interference of 
the assembly. Other factors such as the requirements 
for straightness, roundness, and surface quality of the 
parts, either will be specified separately by the de- 
signer, or will be considered when he decides on the 
sizes of the parts. For example, all other conditions 
being equal, a running fit in a long hole calls for a 
larger minimum clearance than does a fit in a short 
hole. However, the length/diameter ratio of the hole 
has not been introduced so far as a variable in national 
standard system of fit. Instead, the designer is ex- 
pected to give consideration to this ratio, if necessary, 
in each individual case. Summarized, the main steps 
in the “free design” of a fit are: 

(1) decision on the basic size of the mating parts 

(2) decision on the main type of fit (clearance, inter- 

ference, or “neutral” ) 

(3) decision on the required extreme condition of fit 

(4) decision on the permissible extreme condition 

of fit 

(5) decision on the manulectaing tolerances to be 

applied to hole and shaft 

(6) decision on the location of the parts tolerances 

in relation to the basic size. 

The basic size of the mating parts is that size from 
which the part limits are located. Usually, it is the 
same as the nominal size of the assembly, which is the 
size used for the purpose of general identification, re- 
gardless of the part tolerances. Thus, if we have a 
running fit between a hole and shaft, nominal size 1% 
in., the dimension 1.2500 in. is adopted as the basic 
size from which the part limits may be derived, for 
example: hole limits, 1.2500 and 1.2510 in.; shaft 
limits, 1.2495 and 1.2485 in. 

The nominal size of the parts may result from a 


Fig. 4 (left) —Fits of the same class and different grades, 
in basic-hole and basic-shaft systems. 
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computation for strength, rigidity, or bearing area, or 
a combination of these, and perhaps still other factors. 
In making such a computation, various designers may 
arrive at different answers due to the use of different 
values for permissible stresses, safety factors, methods 
of rounding, and so on. This may explain why one 
large American firm found that about 800 different 
hole sizes up to 1 in. had come to be specified on its 
drawings. Such a situation is obviously uneconomic 
as regards toohng and gaging and can be largely im- 
proved or avoided if designers will confine their choice, 
wherever possible, to a series of Preferred Basic Sizes 
as proposed in Table I. Here, the range of sizes up 
to 4 in., inclusive, is covered by only 46 values and the 
range up to 1 in., inclusive, by 26 values. Sizes larger 
than 4 in. are considered as design sizes, requiring spe- 
cial attention. 

Essentially, the choice of the basic size of an assembly 
is a problem distinct from that of specifying the fit 
between the mating parts. In fact, no recommended 
series of basic sizes has been included so far in any 
national or international standard. Table I has been 
reproduced from a proposed partial revision of B4a- 
1925 to be discussed later in this article. 

Main Types of Fits. Generally, there will be no 
doubt in the designer’s mind as to what main type of 
fit is required for an assembly: a clearance (loose) fit, a 
tight (interference) fit, or a “neutral” fit, that is one 
showing no perceptible looseness or tightness. 

Fig. 1 (a) represents a clearance fit with hole limits, 
1.000 and 1.0006 in., and shaft limits 0.9997 and 0.9993 
in. Whatever the sizes of acceptable mating parts, 
their assembly will always have a-clearance. The mini- 
mum clearance or allowance 4 is 0.0003 in. and the 
maximum clearance E is 0.0013 in. 

The interference fit represented in Fig. 1 (b) will 
always be a tight one. The interference of metal to be 
overcome when the shaft is pressed into the hole may 
vary from a minimum of 0.0002, to a miximum of 
0.0009 in. 

Fig. 1 (c) represents a fit between a hole and a shaft 
both held between the limits, 1.0000 and 1.0004 in. 
Random mating of holes and shafts may result here in 
fits that have a clearance, an interference, or neither. 
The maximum possible clearance and interference are 


Table I—Preferred Basic Sizes (Proposed) 
(All dimensions are given in inches.) 
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both 0.0004 in. Assembly of a hole and shaft of the 
same size, for example 1.0002 in., results in a fit 
called neutral. <A fit between parts with tolerances thai 
overlap, either partially or completely is called a transi 
tion fit. The fits that may result from random mating 
of parts form a complete transition from loose, through 
neutral, to tight fits. The only way of “unscrambling”’ 
the three possible types of fit is to forego random 
mating of parts and take recourse to selective assembly. 

In some assemblies, the required performance may 
be obtained by using different kinds of fit. For ex- 
ample, it may be possible to apply either a neutral or 
slightly tight fit in combination with a key connec- 
tion (as between a shaft and a gear hub), or a press 
fit making a key drive superflous. 


CHARACTER OF INTERFERENCE FITS 


Class of Fit. 


clearance fit is governed by the minimum clearance or 


The general character, or class, of a 


allowance, which occurs between the minimum hole 
and the maximum shaft, or in other words, between 
the mating parts in their “maximum metal condition.” 
Similarily, the general character of an interference 
fit is determined by the minimum interference required 
to secure the necessary holding power between the 
parts. However, to be consistent with the nomencla- 
ture applying to clearance fits, not the minimum, but 
the maximum interference is called the allowance of an 
interference fit (see Fig. 1b). This represents the 
condition between parts in their maximum metal con- 
dition, as does the minimum clearancé of a clearance 
fit. The designer may have to watch the maximum 
interference just as carefully as the minimum, to avoid 
the danger of cracking the external part. Again to be 
consistent with the set-up of a clearance fit, the maxi- 
mum interference, or allowance, is considered as repre- 
senting the class of an interference fit. 

In dealing with transition fits, the designer has to 
decide whether it does not matter if the fits resulting 
from random mating of holes and shafts are clearance, 
interference or neutral fits ; or whether only certain main 
Only 
in the first case will it be possible to apply random 
inating. 


types of fits, such as neutral ones, are acceptable. 


In the latter case, the designer must give 
To explain the 
nature of such instructions, we should first consider 
the concept “grade of fit.” 

Grade of Fit. 


instructions for selective assembly. 


Having determined the class or re- 


Table Il—Recommended Tolerances and 
Allowances* 


(All dimensicns are given in inches.) 
0.0001 


00015 
0.0002 


0 0006 
0.0008 
0.0010 


0.0025 | 
0.0030 | 
0.0040 


0.0100 
0.0120 
0 0150 


0.00025 
0.0003 
Q 0004 


0.0012 
0.0015 
0.0020 


0.0050 
0 0060 
0 .OO8O 


0.0200 
0.0250 
0.0300 


0.0005 


* The values indicated in heavy type are the preferred values. 
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quired extreme condition of fit, the designer must next 
decide what is the other, permissible extreme condi- 
tion of fit that exists between the mating parts in their 
minimum metal condition. This depends on the toler- 
ances given on the hole and the shaft (H and S, re- 
spectively). For a clearance fit the following relation 
exists between the allowance A, the hole tolerance H, 
the shaft tolerance S, the maximum possible variation 
in the character of the fit /’, and the specified maximum 
possible clearance FE, see Fig. 1 (a): 


A+H+S=E 
A+V=E 
orV =H+S 


This relationship makes it necessary for the designer to 
adopt a value £ by compromising between two require- 
ments that are essentially independent, yet, narrowly 
related in practice. After having decided on A, repre- 
senting the class of the fit, and £, the maximum per- 
missible clearance, the designer has fixed the value, 
Vv =E—A=H-+S. That is, he has determined 
the sum of the hole and shaft tolerances. In what way 
this sum is to be distributed between the two parts 
does not affect the performance of the 
What the designer should keep in mind is that )’ must 
he large enough to be split into a hole and a shaft toler- 


assembly. 


ance that can be maintained without difficulty by the 
shop. The designer may actually have to start his 
reasoning from the other end and determine whether 
by giving adequate shop tolerances /7 and S on the parts, 
the resulting variation in fit If so, 
H1 and S may be safely adopted. 


is permissible. 


GRADES OF ACCURACY 


The permissible variation in the character of a fit (V ) 
determines its grade. It is comparable to the permis- 
sible variation in the size of a part, or tolerance, which 
determines the grade of accuracy in its sizing. In fact, 
since / = H + S, the grade of a fit depends directly 
on the grade of accuracy of the mating parts. The 
larger the part tolerances, the coarser their grade of 
accuracy, and also, the grade of the fit between them. 
For a given basic size, fits of the same class—having the 
same allowance—may be of different grades, because 
the sum of the tolerances on their mating parts differs. 

What grade is necessary for a fit depends on the 
operating requirements of the assembly. For example, 
the clearance between a rotating shaft and its bearings 
increases with wear. Therefore, the maximum per- 
missible clearance specified on the drawing for new 
parts, must leave enough material for wear life before 
one or both of them call for replacement. If the as- 
sembly, when mounted in the mechanism to which it 
belongs, is easily accessible and can readily be replaced, 
a relatively short wear life may not be objectionable, 
and the part tolerances can be made large. However, 
if the assembly is enclosed in the mechanism and should 
last as long as possible without requiring replacement, 
the assembly’s wear life must be a maximum and the 
new parts must be held to closer limits. 

The design of an interference fit requires specifica- 
tion of tolerances that (a) will secure the minimum 
required tightness; (b) can be maintained by the shop, 
and (c) must not lead to excessive stresses in the 
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Table I1]—Recommended Tolerances and Allow- 
ances for Ranges of Nominal Sizes (Proposed) 


Grades of Holes 


Grades of Shafts 


Grades of Allowance 
for Clearance Fits 


Grades of Allowance 
for Interference Fits 2 l 5 No'4 


Nominal Size 
Tolerances and Allowances 


From To! 


0.29 00015 .00025 00014 0006 0010 oo12 0015 0025 000 
0.59 0002 0003 0005 0008 0012 0015 0020 0030 0050 
0.99 5 “00025 0004 0006 0010 0015 0020 0025 0040 0060 
1.49 2 0003 0005 0008 0012 : 0020 0025 0030 : 0050 0080 


2.79 25) .0004 0006 0010 0015 0025 0030 0040 0060 0100 


4.49 0005 0008 0012 0020 0030 0010 0050 0080 6120 
7.79 0004 0006 0010 0015 0025 0040 0050 0060 0100 0150 
0005 0008 0012 0020 0030 0050 0060 0080 0120 0200 


0010 0015 0025 0010 0060 0080 0100 0150 0250 


Related Machining Processes ? 


Lapping 
Honing 


Grinding 
Diamond Turning 
and Boring 


Broaching 
Reaumng 


Curning 
Boring 
Motting 
Planing 
Shaping 


Milling 


Drilling 


1 di sions given in inches 


‘It is intended that in any range of nominal sizes the final dizit 
shall be recurring. Thus, the range 0 to 0.29 inch is intended to cover 
all sizes up to, but not including 0.3 inch. 


2 The indications of the related machining processes are intended as 


general guide only. They will not necessarily apply to the lars 
diameters, 


mating parts when they are in their maximum metal 
condition. A special problem arises when even the 
closest tolerances that can be maintained by the shop 
(Hmin and Sin) will give a variation in fit that is too 
large for satisfactory performance of the assembly, or 
in other words, when (Hyin + Smin) exceeds V. The 
only way of getting correct fits then is to apply selective 
assembly. As has been mentioned earlier, this procedure 
is the only means of sifting transition fits into clearance, 
interference and neutral fits. 

With random mating of holes and shaft, the transition 
fit shown in Fig. 1(c) and again in Fig. 2 (a) must be 
expected to result in conditions of fit ranging from a 
clearance of 0.0004 in., to an interference of 0.0004 in., 
or a total variation of 0.0008 in. Suppose that the de- 
signer wants a neutral fit, but that a maximum devia- 
tion of 0.0002 in. either way is acceptable. Suppose that 
the shop is not able to hold tolerances closer than 0.0004 
in. on either mating part. If the part tolerances are di- 
vided (right) into zones of 0.0002 in. (h, ‘and he, and 
Ss; and se, respectively), and only parts belonging to 
corresponding zones are assembled (h; with s;, and hg 
with so), the maximum possible deviation either way 
from a neutral fit is reduced to 0.0002 in. In other cases, 
it may be desired to confine the deviation from neutral 
to a slight clearance, say, a maximum of 0.0004 in. The 
shop tolerances should then be split up into zones as 
shown in Fig. 2 (b). If only a deviation from neutral 
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Table IV—Basic Hole System: Recommended Fits With Grade 4 re 


< a ao 


Nominal Hole Shaft Shaft Shaft | Range | Shaft | Range | Shaft | Range | Shaft | Range | Shaft | Range 
Sizes! Limits Limits Limits Limits | of Fit | Limits | of Fit | Limits | of Fit | Limits] of Fit | Limits | of Fit 
0 0.2 -0 +.0012 = 90055 > 0010 —.0010 | +.0006 | ~.0006 | +.0004 | —.0004 | +.00015] —.00015 0 —.00025} +.00025 
to 0.29 +.0004 +.0009: 75) —.00035} +.00035} +.00005] +.00015} +.00025] -—.0001 | +.0005 | — * 0025 +.00065} —.00065] +.00105 
0.3 to 0.59 -0 +.0015 } —.0015 | +.0012 | —.0012 | +.0008 — +.0005 | -.0005 | +.0002 | —.0002 | +0 —.0002 | +.0003 
ss +.0005 +.0012 | —.0007 | +.0009 | —.0004 | +.0005 +.0002 | +.0003 | —.0001 +. .0006 | —.0003 | +. 9008 —.0008 | +.0013 
0.6 to 0.99 -0 +.0020 | —.0020 | +.0015 | —.0015 | +.0010 | —.0010 | +.0006 | —.0006 | +.00025] —.00025) +0 —.0004 | +.0004 
F " +.0006 +.0016 | —.0010 | +.0011 | —.0005 | +.0006 0 +.0002 | +.0004 | —.00015} +.00075} —.0004 +.0010 —.0010 | +.0016 
-0 +.0025 | —.0025 | +.0020 | —.0020 | +.0012 | —.0012 | +.0008 | —.0008 | +.0003 | —.0003 | +0 0 —.0005 | +.0005 
+.0008 +.0020 | —.0012 | +.0015 | —.0007 | +.0007 | +.0001 | +.0003 | +.0005 | —.0002 | +.0010 | —.0005 | +.0013 | ~.0013 | +.0021 
e 279 -0 +.0030 | —.0030 | +.0025 ay +.0015 | —.0015 | +.0010 | —.0010 | +.0004 | —.0004 | +0 +.0006 
- 2.79 +.0010 +.0024 | —.0014 | +.0019 +.0009 | +.0001 | +.0004 | +.0006 | —.0002 | +.0012 | -—.0006 | +. 0016 ~So1s +.0026 
28to 4.49 -0 +.0040 | —.0040 | +.0030 | —.0030 | +.0020 —— +.0012 | —.0012 | +.0005 | -.0005 | +0 —.0008 | +.0008 
+.0012 +.0032 | —.0020 | +.0022 | —.0010 | +.0012 +.0004 | +.0008 | —.0003 | +.0015 | —.0008 | +. 9020 —.0020 | +.0032 
e * -0 +.0050 | —.0050 | +.0040 | —.0040 | +.0025 — +.0015 | —.0015 | +.0006 —.0010 | +.0010 
4.5 to 7. +.0015 +.0040 | —.0025 | +.0030 | —.0015 | +.0015 +.0005 | +.0010 | —.0004 +. O19 ~ + Sono +. 9025 —.0025 | +.0010 


-0 


13.6 to 20.99 


All dimensions given in inches. 


1Jt is intended that in any range of nominal sizes the final digit 9 shall be recurring. 


—.0060 | +.0050 | —0050 | +.0030 | —.0030 | +.0020 | —.0020 | +.0008 | -.0008 | +0 —.0012 | +.0012 
—.0028 | +.0038 | -—.0018 | +.0018 | +.0002 | +.0008 | +.0012 | —.0004 | +.0024 | -—.0012 4.0032 —.0032 | +.0052 
-0 a +.0060 ~ ieee +.0040 — +.0025 | —.0025 +. 0010 | ~—.0010 + eae - ~aers +.0015 
+.0025 +0065 0040 | +.0045 0020 | +.0025 +.0010 | +.0015 0005 | +.0030 0010 0040 | +.0065 


Thus, the range 0 to 0.29 inch is intended to cover all sizes 


up to, but not inciuding 0.3 inch. 


in the direction of tightness is permissible (maximum 
interference, 0.0004 in.), the set-up according to Fig. 
2 (c) should be used. If it is necessary to reduce the 
variation in fit still more, the part tolerances should be 
divided into a larger number of smaller selection zones. 

It may be possible to get the correct fits either by 
random mating of holes and shafts held within close 
shop tolerances (without selective assembly), or by 
giving the shop more liberal tolerances and applying 
selective assembly. The latter solution may be more 
economic, in spite of the extra cost of sorting and match- 
ing parts. On the other hand, assembly based on 
random mating of parts and closer shop tolerances may 
be preferable with a view to the servicing of the product 
in the field, even though its cost is higher. If selective 
assembly is inescapable, the unit may have to be de- 
signed in such a way that it can easily be replaced in its 
entirety by a new unit put together at the factory by 
selection. 

Having chosen the allowance of the fit and the 
tolerances of the hole shaft, the designer still has to 
decide where the tolerances are to be located in relation 
to the basic size of the parts. This location does not 
affect the performance of the assembly. For example, 
the clearance fit shown in Fig. 3 (a) might also be 
specified as shown in Fig. 3 (b): the extreme condi- 
tions of fit are the same. At (a) the hole is “basic 
to plus,” the allowance being taken in the shaft, while 
at (b), the shaft is “basic to minus,” the allowance 
being taken in the hole. Accordingly, the set-up shown 
in Fig. 3 (a) is said to be in the basic hole system and 
that at (b) in the basic shaft system. 

A point of practical importance is that to get maxi- 
mum tool life, a new reamer intended for finishing hole 
H? (Fig. 3) must be held within higher limits than a 
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reamer intended for finishing hole H?. Also, the four 
limit gages (two plug gages and two snap or ring gages) 
required for inspecting the parts, are all different in 
the two cases. This.alone should be a sufficient reason 
for the designer to determine which of the two ar- 
rangements suits his product best and to use this ar- 
rangement exclusively. If he specified a certain fit as 
applied to one assembly in the basic hole system and 
the same fit, applied to another assembly, in the basic 
shaft system, he would unnecessarily complicate the 
tooling and gaging problem, with consequent increase 
in cost of manufacture and inspection. 

Yet, there is a still more important reason, based 
purely on the design viewpoint, why he should defi- 
nitely choose between the two arrangements. This is 
that parts made in accordance with the two set-ups are 
not necessarily interchangeable. For example, in Fig. 
3 a combination of hole HI and shaft S2 may not give 
the required minimum clearance. In fact, the clear- 
ance may be zero. On the other hand, the combination 
of H2 and S1 may give a fit which is too sloppy. There- 
fore, parts made to one system could not be accepted 
as replacement parts for an assembly made to the other 
system. Also, in dealings between different depart- 
ments of one company, or between contractors and sub- 
contractors, there must be a definite agreement about the 
location of the part limits, if components, assemblies and 
sub-units are to go together without trouble. 

Another advantage of adhering to either system is the 
facility of interchanging parts of different grades with- 
out affecting the class of fit. For example, Fig. 4 (a) 
shows fits between basic holes and “‘clearance shafts,” 
with each of the mating parts in three different grades. 
Whatever way these holes and shafts are combined, 


(Continued on page 192) 


ELECTRICAL MANUFACTURING 














Metal Coating of Plastics by 


Vacuum Evaporation Techniques 


* Rapid development of high vacuum methods provides industry 

with a new tool for many interesting applications. The metallizing 

of plastics parts in electrical products is discussed in this article. 
F. C. BENNER 


Director, Chemistry Department 
National Research Corporation 


horizon and open new lines of thinking which 

lead to new products and processes. One such 
technique which has been developing rapidly is that 
of the use of high vacuum in industrial processes. High 
vacuum technique on an industrial scale is a relatively 
new tool but has already taken an important position 
in industrial operations. The war years saw the de- 
velopment of high vacuum methods for drying heat- 
sensitive materials, such as penicillin and blood plasma. 
Similar techniques were applied in other directions 
such as the use of vacuum methods in the production 
of magnesium by the vacuum thermal reduction process. 
The vacuum evaporation of metals, metal oxides, and 
inorganic salts is a further technique which has been 
developing rapidly. This process may be adaptable in 
many new applications; therefore, it is our object to 
describe the technique and discuss briefly its application 
in the metallizing of plastics and specifically in plastics 
parts and components having electrical applications. 
Initially used on a laboratory scale to prepare front- 
surface reflectors of aluminum or silver on glass, this 
operation moved into large scale production when a 
demand arose for low-reflection coatings on the optical 


Fee time to time new techniques appear on the 
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Fig.1 (left)—Meter cases, clock cases, dials, and other plastics articles metal-coated by the vacuum process. Fig. 2 
(right) The pumps, control panel and vacuum chamber 
which metallizing operations can be performed. 


Table I—Evaporation Temperature of 
Metals in Vacuo 


Metal Deg C 


Aluminum 1000 
Copper 1270 
Gold 1460 
Silver 1050 
Zinc 340 


elements in periscopes, telescopes, binoculars, range 
finders, and similar instruments. 

Thin films deposited by the vacuum evaporation 
method have uses in fields other than optics. In the 
electrical field, evaporated metal films have found 
applications in capacitors, using silver coatings on mica 
and zinc or aluminum coatings on paper; gold evapo- 
rated films have been used to load quartz crystals to a 
definite oscillating frequency; and silver films have 
been deposited on quartz crystals to provide a base 
for making soldered contacts. 

It has been found that metal coatings can be de- 
posited not only on glass, quartz, and ceramics but 


of a large National Research Corporation evaporator in 
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Table Il—Plastic Types Amendable to Metalliz- 
ing by Vacuum Evaporation 


Plastic Metals applied 


Methyl methacrylate (molded & | Aluminum, silver, gold, 
cast Plexiglas & Lucite) copper 

Polystyrene Aluminun,, silver, gold, 
copper 

Aluminum 

Aluminum 


Allyl (Cast CR-39 and Kriston) 

Vinyl chloride acetate (unplasti- 
cized rigid sheet) 

Nylon (cast) 

*Cellulose acetate 

*Cellulose acetate butyrate 

*Ethyl cellulose 

Polyethylene 

Polytetrafluorethylene 

Vinylidene chloride 

+Thermosetting plastics 


Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 
Aluminum 


* Cellulose acetate and ethyl cellulose articles vary consider- 
ably in their coating characteristics. Molded products sel- 
dom can be successfully handled; sheet materials offer more 
promise despite outgassing problems. 


+ Most thermosetting plastics outgas but little. The filler 


used seems to affect the coating characteristics. 


also a great many plastics of both thermosetting and 
thermoplastic types. In this field of metallized plastics 
lie a great many potential uses in both decorative and 
industrial fields. The process has already found use 
in the decoration of plastic items molded from clear 
methyl methacrylate and polystyrene and in the metal- 
lizing of cellulose acetate sheet. 

Molded parts, such as equipment nameplates, appli- 
ance escutcheons, and similar articles, are admirably 
adapted to this process. The design in such pieces 
is usually molded in the back surface, and all or part 
of the design can be metallized by masking techniques. 
A backing paint or lacquer is used to protect the film. 
The metal film deposited in this manner has higher 
reflectivity and brilliance than metal effects achieved 
by use of metal paints. The three-dimensional effect 
of the design is greatly enhanced by the metal film. 
Metal films can be deposited on the front surface of 
molded plastics and then overcoated with a transparent 
lacquer to give necessary protection against normal 
handling. When the metal appearance alone is desired, 
a clear lacquer is used. Interesting effects have been 
obtained by use of dyed lacquers over the metal film to 
give metallic colors. 


VACUUM EVAPORATION TECHNIQUE 


There are three essential parts of a vacuum-evapora- 
tion apparatus, namely: (1) pumping system which 
must be capable of evacuating the system to an absolute 
pressure of 10* to 10° mm of mercury (less than 
one-millionth of an atmosphere) ; (2) means for heating 
the metal being evaporated up to its evaporation tem- 
perature; and (3) means for holding the work to be 
coated so that it will be properly exposed to the 
metal vapor. 

The pumping system is composed of a combination of 
mechanical pumps and a diffusion pump. In evacuat- 
ing the system, the mechanical pump is used to bring 
the system down to a pressure of 100-200 microns (1 
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micron = 0,001 mm) of mercury. This stage of the 
process is referred to as the “roughing” stage. A dif- 
fusion pump is then used to continue evacuation down 
to a pressure of about 0.1 micron. The diffusion pump 
requires a mechanical pump in series with it, since it 
cannot exhaust directly to the atmosphere. 

The method of heating the metal being evaporated 
varies for different metals. A common method of heat- 


ing the metal is by use of a filament of tungsten, moly)b- 
denum, tantalum, or columbium which can be heated to 
incandescence by the passage of an electric current 


through the filament. The filament is sometimes in the 
form of a coiled wire ¢as in the evaporation of alumi- 
num) or may be in the shape of a boat or crucible 
formed from ribbon or sheet. The metal being evapo- 


“rated is placed on or in the fitament and may be in the 


form of wire, pellets, or strip as convenience dictates 
for any given situation. Table I shows typical evapo- 
ration temperatures for a few metals. 

The temperatures listed in the table are approximate 
and vary somewhat depending on the rate at which 
the metal is evaporated. Use of higher temperatures 
speeds up the rate of evaporation. 

The method of jigging the objects to be coated is 
largely dependent on the article being coated. The work 
is usually held in the evacuating chamber at a distance 
of between 12 and 24 inches from the filament, espe 
cially in production practice. In small-scale work it is 
frequently convenient to evaporate over a relatively 
short distance of a few inches. Despite the fact that the 
filaments operate at red-to-white heat, the work does 
not warm up excessively and most plastics remain be- 
low their softening or distortion point during the coat- 
ing operation. Any temperature rise in the plastic is 
due to absorbed radiation from the filaments since there 
is no possibility of convection in a vacuum. 

Coating units now are available in size adequate for 
industrial operations. The accompanying photograph 
(Fig. 2) shows a typical unit which consists of a cylin- 
drical tank, 48 in. in diam and 48 in. long. This unit 
can be evacuated by its pumping system in about 15 min. 
The evaporation operation itself requires about a minute, 
and releasing of the vacuum requires another minute. 
The loading and unloading time vary with the type of 
object being handled and the jigging procedure. 

The metallizing of plastics presents various problems 
not met with in the coating of glass and ceramics. 
Glass and ceramics present the problem of cleaning so 
that the metal coating will be of good quality but 
offer no problem so far as the vacuum system itself is 
concerned. Plastics, on the other hand, present both 
problems in cleaning and problems in the actual coating 
process. 

Many plastics contain absorbed moisture, plasti- 
cizers, traces of unpolymerized monomer, or accidental 
contaminants which may evaporate from the plastic 
when it is placed under vacuum. These vapors add to 
the amount of gas which the pumping system must 
handle and tend to lengthen the time required to evacu- 
ate the system to the pressure required for successful 
coating. If the metal is evaporated before the plastic 
is sufficiently “outgassed,” a metal coating of burned 
appearance is likely to result. 

However, a number of plastic types can be success- 
fully metallized by the vacuum-evaporation process. In 
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(able II is a list of plastic types which have been suc- 
ssfully treated. 

A number of other materials have been tested and 
(ound to coat poorly or not at all. In general, highly 
plasticized materials offer difficulty in metallizing, al- 
though the degree of success is dependent to some degree 
on the type of plasticizer used. Aluminum is usually 
deposited when a silver-appearing coating is desired ; 
aluminum has the great advantage of being resistant to 
tarnishing under ordinary conditions. 


CHARACTERISTICS OF THE METAL FILM 


The metal films deposited from the vapor by this proc- 
ess are quite thin opaque coatings, ranging from thick- 
nesses of 0.1 micron (4 millionths of an inch) up to 
| or 2 microns (approximately a ten-thousandth of an 
inch). Thicker films can be evaporated but with added 
difficulty. Semi-transparent films can also be deposited 
in controlled thicknesses. 

The film, because of its exceptional thinness, assumes 
the finish of the surface on which it is deposited and 
follows the surface contours of the object exactly. A 
highly polished surface will have a mirror finish when 
coated ; in fact, excellent mirrors have been obtained on 
some of the transparent cast sheet plastics. This thin- 
ness of the film is of advantage in capacitors manufac- 
tured by evaporating metal onto a dielectric support. 
More compact capacitor units are thus possible. Con- 
versely, a rough surface will give a matte-type metal 
finish. Any surface defects show up markedly when 
an object is metallized. Finger marks and similar 
smudges present before coating appear plainly in the 
metal film. 

Adhesion of the metal film to the plastics varies. Ex- 
cellent bonds between metal and the methacrylate, poly- 
styrene, nylon, and some samples of phenol-formalde- 
hyde plastics have been obtained.- Adhesion is deter- 
mined by applying a piece of scotch tape to the film 
and pulling it off sharply. 

Because of the thinness of the metal film, it will not 
stand heavy wear or scratching, although moderate 
handling is possible. For decorative finishes the metal 
film is protected with a thin coating of a transparent 
lacquer. The lacquer used must be chosen with due 
regard to the type of plastic base ; if the lacquer contains 
high concentrations of solvents which would normally 
soften or dissolve the plastic base, crazing of the metal 
film occurs. The lacquer must therefore be tailored to 
fit the particular application. 

The vacuum evaporation method of metallizing is not 
readily adaptable to all shapes and designs of an object. 
The reason for this is obvious when we consider the 
mechanism of the process. When the metal vaporizes 
from the filament, the metal atoms move out into es- 
sentially free space. There are few air molecules for the 
metal atoms to strike, and therefore, most of the metal 
itoms travel in straight paths until they strike a cool 
solid object. For flat objects this means that only one 
side of the object can be coated at once unless filaments 
ire set up on both sides of the object. Objects which 
ire irregularly shaped may have areas which are shadow- 
d from the filament and may remain uncoated. Cylin- 
lers and spheres will be unevenly coated unless they are 
otated during evaporation of the metal so that all areas 
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Fig. 3—A smaller evaporator for metallizing opera- 
tions. Equipment is shown with shield removed. 


have equal exposure to the metal vapor. This problem 
is more critical with aluminum than with gold, it hav- 
ing been noted that gold tends to diffuse to a greater 
extent and give “back coating” which can be used to 
advantage. 

The principal large electrical application of evaporated 
metal films on plastics can probably be expected in the 
manufacturing of capacitors utilizing the plastic foils 
such as cellulose acetate, cellulose acetate butyrate, poly- 
styrene, polyethylene, and polytetrafluorethylene. An 
application of smaller magnitude, but nevertheless in- 
teresting, is in the preparation of test specimens for de- 
termination of dielectric strength, power factor, dielectric 
constant, and insulation characteristics ; excellent electri- 
cal contact can be obtained inasmuch as the evaporated 
metal film is in intimate contact with the surface of the 
dielectric. The area of the metal electrode can be con- 
trolled by masking the surface being metallized. 

It is conceivable that evaporated metal films might 
also be used for shielding purposes and for fixed re- 
sistors of special characteristics. 

The application of evaporated metal films for purely 
decorative purposes is also indicated on cabinets and 
housings for electrical devices intended for public sale. 

Additional uses will undoubtedly suggest themselves as 
designers and manufacturers become more familiar with 
the possibilities of this method of metallizing. 


ASME Announces 1947 Meetings 


A complete schedule of 1947 meetings of the American Society 
of Mechanical Engineers has been recently announced and 
covers a total of 11 meetings including divisional meetings. 
Highlighting the schedule are the spring meeting at Tulsa, 
Okla., on March 2-5, the semi-annual meeting at Chicago on 
June 16-19, the fall meeting at Salt Lake City on September 
1-4, and the annual meeting in New York City or Atlantic 
City on December 2-5. The Second National Conference of the 
Industrial Instruments and Regulators Division will be held 
in Chicago, but the exact time and place have not as yet been 
set by the society. 
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Semi-Automatic Operation 


Obtained by Push-Button Control! 


* An interesting example of the complete integration of 
electrical, mechanical, pneumatic and hydraulic functions in 
a small precision gear shaper, with all the controls built-in. 


STUART G. LEONARD 
Electrical Engineer 
The Fellows Gear Shaper Company 


PPLICATION of sequenced electrical controls 

to multi-motored machine tools is not necessarily 

limited to equipment of large size and power. 
It is just as feasible to obtain full automaticity electri- 
cally on small machines, although finding space for 
built-in controls may be more difficult. After all, a 
machine tool is usually kept as small as possible to con- 
serve space and material, even though it must be rugged 
enough to produce the quality and quantity of work 
required and have a reasonable life. 

Our problem was to design a small high production 
machine (Fig. 1) for cutting very accurate face gears 
of fine pitch, a machine that would be easily operated 
and maintain consistently high production. This was 


to be a shaper type machine in which a reciprocating 
cutter in the form of a gear with relieved teeth would 
generate conjugate gear teeth in the blank (see inset, 
Fig. 1) which averages 3 in. in diameter. From the 
first there were several design requirements set up, 
all of which pointed to tying the functions togethe: 
electrically through suitable controls, including a multi 
ple push-button station. These broad objectives wer: 
1. The machine would have an individual motor drive 

2. The machine cutter-spindle was to reciprocate the 
shaper-type cutter through the gear blank at speeds 

up to 2200 strokes per min and since the whole 

time for cutting a complete gear was to be short 


Fig. 1—Front and rear views of Fellows fine-pitch face-gear shaper. Inset shows tiny shaper cutter and face gear. 
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(perhaps 10 sec), the cutter spindle should re- 
ciprocate continuously. 


3. The gear blank must be brought into proper cut- 
ting position automatically when the operator 
presses the cycle-start button. 


4. With the work in proper position with respect to 
the cutter, and with cutter reciprocating, the latter 
must be automatically fed into the work to proper 
depth. 
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. Since this was to be a generating type of machine, 
the work and cutter must rotate in step with the 
required rotary feed. 


Re 
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6. The work must move away from cutter after it is 
completed, for safe unloading and reloading. 
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Fig. 2—Compact arrangement of spindle and rotary 
feed driving motors at rear of machine pedestal. 


7. Electrical control would be built into the machine 
even though machine was to be small. 


To accomplish these ends electrically required the 
use of two motors—one for reciprocating the cutter 
spindle, the other for the work feed drive—two motor 
starters, five auxiliary contactors, one timing relay, 
two limit switches, two solenoid air valves, two selector 
switches, four push-buttons, plus indicator lights and 
a main disconnect switch—quite an array of control 
apparatus for a unit that totals less than 1 hp. 

Considerable preliminary development work was done 
before arriving at the final design. Essentially, it com- 
prises a means for reciprocating the cutter and feeding 
it into depth, means for driving the work arbor and 
tying up its rotary feed motion with the rotation of the 















Pets! ; we cutter, and a means for retracting the work arbor out 
t | Oe Fa f tl ition for loading and unloadi 
; Riis we URFs ot the cutting position tor loading and unloading. 

Ory ai - En) Fig. 2 shows the arrangement of the two motors, 

/ <n 2 . . . 
ss Eee both of which are totally enclosed, three-phase induction 

5 1 ; . ; 
CEL =: batatatatad Matt ot aot ct tat at oe motors. The upper one M1 is the cutter reciprocating 
aeaes motor and is rated at % hp, 1800 rpm. By belt it drives 
ashi abs a small crankshaft in the top of the machine which 








through a crank arm, gear sector and rack, reciprocates 
the cutter spindle. Below is the %4-hp, 1200-rpm feed 
motor M2 which effects rotation of the work spindle 
through its belt and gearing. The cutter spindle is 
geared to the work spindle through a series of four 
change gears so that the ratio of the cutter rotation to 
the work rotation can be made inversely proportional 
to the ratio of the number of teeth on the cutter and 
on the work. With the cutter reciprocating at 22 
strokes per min, the rotary feed can be varied from 
0.0215 to 0.0022 in. per stroke. 

Cutting oil is fed to the work by pump J, Fig. 2, 





Fig. 3—Electric control panel with complete wiring belted to the feed motor. To the left may be seen the 
diagram. Simplified wiring diagram in Fig. 4. cartridge type filter which removes all fine chips car- 





MARCH 1947 lil 


f 
Leif, Ld 


SCHEMATIC DIAGRAM 
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FIG. 4—SIMPLIFIED WIRING DIAGRAM OF INTEGRATED ELECTRICAL M. B. B 
SEQUENCE IS EXPLAINED BELOW 


OPERATION 


Turn selector switch SS2_ to 
“right”. Turn selector switch 


SS1 to “run”. 


Press cutter reciprocating 
“Start” button PB2. Cutter re- 
ciprocating motor M1 6s starts 
and cutter reciprocates. 


Press “Start Feed” button PB4. 
The saddle containing work 
moves back to cutting position 
(operating electric limit switch 


Et D 


Feed motor M2 starts rotary 
feed, rotating depth feed cam, 
and operating the lubricating 
pump and cutting compound 
pump. Indicating lamp lights, 
showing rotary feed is operating. 


Gear is cut. At its completion, 
depth feed cam backs out cutter, 
and rotary feed stops. (Auto. 
stop switch LS2 operates). 


Saddle, with work, moves for- 
ward to loading position. 


If “Start” button PB4 is not 
pressed within a certain time 
(time setting of timer TR1), 
the cutter reciprocating motor 
M1 automatically stops. 


ried by the return pipe and helps maintain fine tooth 
Lubricant for the work and cutter spindles and 
other moving parts is supplied by a plunger pump 
driven by cam and lever off the rotary feed motor. 
Provision for moving the work spindle slide quickly 


finish. 
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’—Control transformer 

D. S.—Line disconnecting swit 

f—Fuses 

-““Make before break’ 
contacts on CR2 

TRI—Timing Relay 


ELECTRICAL SEQUENCE 
Coil of contactor CR5 energizes from bus 1 through SS1 to bus 2 


Coil for cutter reciprocating motor starter SM1 energizes from bus 1, through “Stop” button 
PBI, “Start” button PB2, contact CR5 (closed), contact TR1, and coil SM1 to bus 2. This 
applies power to M1. When “Start” button PB2 is released, coil of SM1 remains energized, 
as a contact of SM1 shunts around PB2. 


With machine in the position it stopped in—with Auto-stop switch LS2 closed, coil of CR3 
is energized from bus 1, contact LS2, coil CR3, to bus 2. When PB4 is pressed, coil of CR1 
energizes—from bus 4, PB4, contact of CR2, thermal overload contacts of SM2, coil of CR1 to 
bus 2. When PB4 is released, coil of CR1 remains energized as the button PB4 is shunted by 
contacts of CR1 and CRS. The latching coil of CR4: is energized from bus 1, contact of CR3 
(closed), contact CR1 (closed), contact CR4, coil CR4z to bus 2. CR4 latches-up magnetically 
The contacts of CR4 opened and coil “Sol. Out” is de-energized. The other contacts of CR4 
close and coil of “Sol. In” is energized from bus 1, contact CR4, and the coil itself to bus 2 
This operates the pneumatic valve which allows air to move saddle back into cutting position 
Saddle operates LS1 just as it reaches cutting position. 


As LS1 closes, coil of SM2r is energized from bus 1, contact LS1, CR1, CR5, SS2, coil 
SM2r to bus 2, which applies power to feed motor M2 which rotates counter clockwise 
(selector switch SS2 has been turned to right). Lamp L1 energizes. 


After the depth feed has started, the contact of LS2 (auto. stop switch) opens and coil of 
CR3 de-energizes. This energizes coil of CR2—from “Start” push button PB4, contact of 
CR2, contact CR5, contact CR3 (which closes), and coil CR2 to bus 2. This causes coil of 
CR1 to be held energized through contact CR5, contact CR3 and contact CR2. 

When the gear is completed, the auto. stop switch LS2 closes. This energizes coil CR3—from 
bus 1, contact LS2, coil CR3 to bus 2. 


When CR3 is energized, its contact in the circuit holding energized coil of CR1 opens and 
coil of CR1 de-energizes. This de-energizes coil of feed motor starter SM2rx which removes 
power from feed motor M2, which stops. Lamp L1 is extinguished. 


When CR1 is de-energized, coil of CR42 (reset coil of CR4) is energized to reset CR4, from 
bus 1, contact CR3, contact CR1, contact CR5, contact CR4 (closed), coil CR42 to bus 2. 


As CR4 resets, the coil of pneumatic valve “Sol. In” is de-energized, and coil of “Sol. Out” is 
energized from bus 1, contact CR4, and its own coil to bus 2. This removes air pressure from 
one end of air cylinder and connects air pressure to other end moving saddle to loading position. 


When the feed motor starter SM2r is de-energized to stop feed motor M2, the contact of 
SM2r closes, and motor of timer TRI is energized from bus 4, contact CR5, motor TRI1, 
contacts SM2r and SM2r to bus 2. Timer TRI starts. If the feed motor is not restarted 
(SM2kz or SM2r energized) before the timer TR1 times out, then when its contact TR1 opens, 
the coil of SM1 is de-energized and reciprocating motor M1 stops 


from loading to cutting position and back required con- 
siderable thought. A separate hydraulic pump, motor 
and tank with electric control would require space which 
was not available. Decision was finally made to use 
compressed air from the shop system. Movement of 
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TRAILER CO. 


Fastening the roof trim with Phillips Screws instead of with bolts 
as formerly, which required a man inside and another outside the 
van, Now it’s a one-man job, and in driving 38 Phillips Screws, he 
saves 15 minutes of the time he’d need to drive slotted screws. 


"Way down by the floor and ‘way up to the roof...both ways 
Phillips Screws end the troublesome, time-wasting necessity of 
eye-level driving of slotted screws. 


PHILLIPS x-~4iv.u SCREWS 


“ 


Independent investigator finds Phillips Screws 
cut driving time in half, stop costly driver slips, 
prevent accidents. 


_— YOU'RE DRIVING 552 self-tapping screws 

on a big assembly job like our closed-van 
trailer, the Phillips Recessed Head makes a 
tremendous difference,” the chief engineer 
told a James O. Peck Co. investigator making 
another survey af assembly savings with Phil- 
lips Screws in key plants. 


“PHILLIPS SCREWS CUT DRIVING TIME IN HALF. 
It takes four men just 13 minutes to power- 
drive all the Phillips Head Self-tapping Screws 
that fasten the big plywood panels which line 
our 26-foot trailer vans. Because the driver 
centers automatically in the Phillips Recessed 
Head, an assembler doesn’t have to be at eye 
level with the screw, as when using slotted 
screws. That eliminated the need for platforms 
which used to cut down working space and slow 
down the assembly. 


“SAVE DRIVER SLIPS that used to cost $2.50 to 
$3.50. These panels are fastened very near the 
edges. Before, when a bit slipped out of a 
slotted screw, the panel was usually split. 
Phillips Screws eliminated this cost completely. 


“EASIER ON MEN’S HANDS. Our assemblers 
used to get hand cuts, often serious, when bits 
jumped out of slotted screws. That doesn’t 
happen with Phillips Screws because the bit 


” 
always centers snugly and stays. 


THIS AND OTHER ASSEMBLY STUDIES covering 
metal, wood, and plastic products, present 
solutions to assembly problems that parallel 
those in your plant. Get this wealth of prae- 
tical, inside information ... mail coupon. 


Revert me. 1a s 
AVING: 
ASSEMBLY S 
WITH PHILLIPS SCREW 


j 


Phillips Screw Mfrs., ¢/o Horton-Noyes 
2300 Industrial Trust Bidg., EM-15 
Providence, R. I. 


Wood Screws * Machine Screws + Self-tapping Screws * Stove Bolts 


G 


American Serew Co. Reading Screw Co. 

Central Serew Co. Z SOURCES Russell Burdsall & Ward 

Continental Serew Co Bolt & Nut Co. 

Corbin Screw Div. of eee Scovill Manufacturing Co. 
American Hdwe. Corp. Pheoll Manufacturing Co. Shakeproof Inc. 

The H. M. Harper Co. National Lock Co. The Southington Hardware Mfg. Co. 

international Serew Co. National Screw & Mfg. Co. The Steel Company of Canada, Ltd. 

Lamson & Sessions Co. New England Screw Co. Sterling Bolt Co. 

Milford Rivet and Parker-Kalon Corporation Stronghold Screw Products, Ine. 
Machine Co, Pawtucket Screw Co. Wolverine Bolt Company 
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Send me reports on Assembly Savings with Phillips Screws. 
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the work slide is effected by an air cylinder mounted 
on the work slide, K, Fig. 1. The air is admitted to 
either end of the cylinder by one of two solenoid-op- 
erated valves mounted inside the machine behind the 
auxiliary air equipment shown in the rear view of the 
machine, Fig 1. Included is a filter and pressure regula- 
tor to reduce the air-line pressure to 60 psi. 


FULL PUSH-BUTTON CONTROL 


In a group, on the front of machine, within easy reach 
of operator are four push buttons and two selector 
switches for controlling the machine. One selector 
switch (SS1, see wiring diagram) is turned either to 
“run” or “set-up” position. When it is in run position, 
a momentary pressing of the “start” button (PB2) 
starts the cutter reciprocating motor M1. Pressing the 
“stop” push button (PB1) will stop motor M1. Mo- 
mentarily pressing the “start feed” button (PB?) will 
move the work slide to the cutting position and start 
the rotary feed motor. The cutter rotates in whichever 
direction the feed selector switch (SS2) is set for, 
either left or right. 

Feed of the cutter into depth is achieved by advancing 
the whole cutter spindle head by means of a depth 
feed cam driven off the feed motor M2. This cam and 
its associated limit-switch cam are driven through 
change gears which can be selected to provide one 
revolution of the cam for either one or two complete 
revolutions of the work. At the completion of the gear 
cutting, the electric cam operates limit switch LS2 and 
automatically stops the rotary feed while the depth- 
feed cam allows the cutter to back out of work, and the 


work-spindle slide is retracted to the unloading position. 

Initially, when the work slide is moved to the cutting 
position, it is halted against a stop block. Just as the 
work slide reaches the stop block, an electric limit 
switch LS1 operates to signal the control that the work 


slide is in cutting position. The stop block can be 
changed so that either on-center or offset face gears 
can be cut. 

The head in which the cutter spindle is mounted can 
be tilted about a horizontal pivot bar by means of an 
adjusting screw at the rear, so the cutter spindle is 
perpendicular to the axis of the work spindle, or at 
another face angle as desired. On each return or up 
stroke of the cutter, the cutter is relieved (by a cam) 
from the work, so that cutter does not rub. The angle 
at which the cutter is relieved from the work is governed 
by the setting of the head which carries the spindle 
saddle. This is done by a scale setting about a vertical 
axis. 

In setting up the machine the selector switch SS7 is 
turned to set-up position with work blank and cutter 
in place, and the depth cam is rotated manually by 
placing crank wrench on shaft C,, Fig. 1, to make sure 
that it is in back-off position, so the cutter will not hit 
the work. When the “start feed” button PB4, Fig. 1, 
is pressed the solenoid valve admits air to the cylinder, 
moving the work slide over against the stop into cutting 
position. Stroke length and position are then adjusted, 
and the depth of cut set by bringing the cutter up to a 
known distance from the work by means of a depth- 
feed screw. When the selector switch SS/ is turned to 
“run”, the work slide will be moved out to the loading 
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position hy the operation of the second solenoid val 
admitting air to the opposite end of the actuator cylinde 

The control equipment is front mounted on a she: 
steel panel in a dry compartment behind a door on tl 
right side of the machine (front view, Fig. 1). TI 
handle operates to open the lines disconnecting swit« 
before the access door can be opened. The panel i 
Fig. 3, has equipment spaced sufficiently for ease « 
maintenance and safe operation. The correspondin, 
wiring diagram is shown underneath, while the schemat 
ic wiring diagram, Fig. 4, is reproduced on anothe: 
page. The terminal blocks at top have marking strips 
showing clearly the wire numbers corresponding t 
those on the wiring diagram. Each wire leaving panel 
at terminal boards has a hard fibre tap marked with its 
wire number. 

The hand-operated line disconnecting switch is shown 
at upper left, beside the line fuses and two control 
fuses. These latter fuses are in the secondary 110-volt 
circuit of the control transformer which is mounted in 
a separate compartment below the control panel. Con 
trol contactors and motor starters comprise the rest of 
the apparatus on the panel. 

Panel wiring is on the rear and is brought out through 
grommeted holes to the terminals on the control equip- 
ment. Black, oil-resisting wire is used throughout the 
machine with each wire marked with a tag corresponding 
to the wiring-diagram designation. 


* © Report on the Grounding of 
Portable Electrical Equipment 

Designers and manufacturers of domestic appliances, 
electrical tools and other portable equipment should at 
least understand the import of the recent report on the 
Grounding of Portable Equipment, submitted by Article 
250 Committee of the Electrical Committee of the Na 
tional Fire Protection Association which has in charge 
the continuing revision of the National Electrical Code. 
This report is based upon a study of shock hazards as 
reflected in statistical data. Obviously the data avail- 
able and the coverage are both limited. 

The report analyzes and discusses the significance of 
the data. There is doubt as to the efficacy in many cases 
of present requirements for grounding and there is no 
clearly evident method whereby accidents of the kind 
studied could be materially reduced. “There is no dis- 
pute,” says the committee, “among the electrical frater- 
nity that a well-insulated device, from which the possi- 
bility of sustaining a shock is remote, provides a higher 
degree of protection than would be obtained from the 
same device enclosed in a grounded metal shell.” 

The committee makes several recommendations, the 
first of which is as follows: That there be no code 
changes in regard to present grounding requirements for 
portables except to (a) modify paragraph 2545-c so as 
to require that portable tools, which are likely to be used 
in wet and conductive locations, and not protected by 
insulated handles and covers, be provided with a cord 
containing a grounding conductor; and (b) modify 
paragraph 2558-c so as to permit the use of a separate 
grounding conductor only by special permission. 

Because many accidents involve flexible cords, it was 
also recommended that a technical committee be set up 
to study this aspect of the subject. 
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Hy fl ta Links Elechontcs and Mechantcs 


The new Hyflux magnetic tape has changed sound recording from a mechanical operation 























to a combined electronic and magnetic circuit with mechanical driving mechanism to attain 
unexcelled reproductive quality. The elimination of mechanical noise inherent in previously 
used sound recording techniques is a major factor in the utility and flexibility of this new 
medium. Permanent magnets have been useful for many years in the field of sound in 
transforming mechanical energy into electrical energy, but the introduction of Hyflux, which is 
a finely divided magnetic material, establishes a new transformation—that of 
electrical-to-magnetic-to-electrical energy. The result is a high-fidelity, noise-free, continuous 
recording adaptable to a wide field of application. Features of instantaneous and repetitious 





erasure, visual and audio editing, as well as permanency attributable to the high 
coercive force of the magnetic material, and durability due to the choice of paper used 
combine to offer the development engineer one of the most versatile tools which 


he has encountered for many years. Our engineers, experienced through ; a) 
several years’ development work on Hyflux Magnetic Tape, will be glad to consult 7 
with you on any technical applications which you consider feasible. Write today for \ \ 


our engineering bulletin EBT 101. A few of the uses for which Hyflux is =z 
currently being tested and which indicate favorable reactions are: 1. Recording of oh 
audio signals or pulses of any duration or wave shape. 2. Seismograph ys Ne 
investigation. 3. Memory record for electronic calculating machines. 4. Retention ; 
\ , of telegraphic signals. 5. Multiple single-tone reproduction as used in electric 
Y organs. 6. Radio transcriptions for Broadcast Studios. 7+ Sound on film. 
8. Control signals for industrial machines and safety devices. 
9. Continuous advertising or announcing equipment. 10. Home and LE jf 


amateur recording. 11. Business office and conference use. 
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Variable Inductances for Tuning 
FM Receiver Circuits 


* New guillotine-type effects tuning in higher-frequency ranges 
with simple mechanical motion of elements not connected in circuit 


and capable of quantity production with readily available methods. 


HE recent allocation of FM broadcasting to new 

channels has inevitably brought new problems— 

and opportunities—to designers of receiving sets. 

One particularly interesting example is the slide tuner 

in the new General Electric receivers where a novel 

design of variable inductance is used in the FM and 
short-wave circuits. 

The principle employed is suggested in the diagram 
in Fig. 1 which shows a conductor forming two rec- 
tangular turns with a metallic shield interposed between 
them. The two-turn coil has an inductance which varies 
as the shield moves in or out. In this case, the shield 
is non-magnetic and its effect is due to the interception 
of flux and the consequent generation of eddy currents 
in the shield together with their reaction upon the 


Adjustapre 
shield 


_--Terminals— 


original circuit. This reduces the inductance of the tw 
turns and also the mutual inductance between them. 

In the G. E. tuner the essential parts are represented 
by the pieces shown in Fig. 2. These are all stamped 
from sheet brass and are silver-plated, the purpose of 
the latter, of course, being to secure high conductivity 
for the eddy currents. The two-turn coil is made from 
the two identical pieces shown stamped from 0.04-in. 
sheet, connected and soldered at the bottom center. The 
terminals of the coil are the small extensions which are 
carried downward through openings in the base plate 
and connected in circuit on the lower side of the plate. 
Inductance of the two-turn coil, without the sliding 
shield, is about 0.15 micro-henry. 

The central shielding blade shown in Fig. 2 slides up 


Fig. 1 (top, left) — Ele- 
mentary diagram to illus- 
trate principle of the vari- 
able-inductance tuner for FM 
circuits. Fig. 2 (top, right) 
—Basic elements of the tuner 
are stamped from sheet brass 
and silver-plated. Fig. 3 (bot- 
tom) — The two blade 
guides or posts, molded from 
textolite and shown with op- 
posite sides uppermost, and 
the spring-steel clip for hold- 
ing the assembly together 
upon the baseplate. 
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Sleeving is ' aie | 


ASK THE ENGINEER! Most conditions which require an 

insulating material may be satisfied by the use of this general 

purpose insulation. TURBO Saturated Sleeving provides a 

flexible, high tensile strength cotton braided and impregnated 

insulation which is resistant to most common destructive 

agents—oils, acids and alkalies. These sleevings are especially 
recommended for industrial equipment, office machines, home 

appliances and similar light duty electrical devices. Investi- 

gate also the physical properties and characteristics of these 

other TURBO insulating products listed below 


e e Closely woven cambric fabrics treated with multiple coats of baked-on varnish to provide protec- 
Varnished Cambrics <aa tion against oils, moisture, alkalies, and voltage breakdowns under severe conditions. Supplied 


idee in sheets, rolls and topes in standard thicknesses, weights and colors. 











Number 18 and finer stranded and solid conductor with a seamless extruded plastic insulation. 
Plastic Insulated Wire. ov Surpassing dielectric properties. Resistant to oils, organic solvents, acids, alkalies and oxida- 


tion, Minimum shrinkage and burning effects in soldering and potting. 








A superior braided cotton insulation featuring saturation impregnation of flexible varnishes. 
Strong, flexible, non-peeling, non-cracking, moisture, oil, acid and flame resistant. Dielectric 
breakdown ASTM test—Magneto grade—7000 V., Radio grade—4000 V. 


Varnished Tubing...... 








Fabricated of flexible fibrous glass yarn braided and impregnated with flexible varnishes and 
baked to form an ideal insulator, highly resistant to most reagents and to physically and elec- 
trically destructive elements. Four grades (ASTM Test) from 1200 V. to 7000 V. 


Fibrous Glass Tubing. .. 


ILLIAM BRAND & COMPANY 
TS FOURTH AVE, NEW YORK 10, W.Y,- 325 W. HURON ST. CHICAGO 10, ILL 
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and down between the turns of the tuning coil, guided 
by slots in two molded textolite guide’ posts shown in 
Fig. 3. The assembly is held together and in place 
upon the steel base plate by the spring-wire clip. Ap- 
proximate dimensions of the component parts are indi- 
cated in Fig. 2 and the entire assembly of one tuner is 
shown in Fig. 4. Because of the general appearance and 
nature of its operation, this has come to be nick-named 
the “guillotine” tuner. 

When assembled, the clearance between the stampings 
constituting the two turns of the coil is about 0.1 in., 
this being the space within which the shield or blade 
slides up and down. The thickness of the blade, about 
0.025 in., reduces the air gap from either turn to blade 
surface to about 0.0375. These clearances are rigidly 
maintained by the location of the blind holes in the 
molded guide columns into which are fitted projections 


Fig. 6—The combination of three guillotine tuners 

and three permeability tuners is operated by the 

vertical motion of a molded plastics plate. Baseplate 

and other structural supports are spot-welded to the 

panel as shown, to avoid irregularities on its front 

surface across which moves the wavelength and sta- 
tion indicator. 
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Fig. 4 (left)—The guillotine tuner assembled upon a 

section of the base-plate, with the sliding blade in the 

position of the least inductance. Maximum inductance 

is about 0.15 micro-henry. Fig. 5 (right)—Relation 

between position of the guillotine blade or shield and 
the frequency of the tuner setting. 


on the edges of the stampings constituting the individual 
turns of the tuning coil. 

Total vertical travel of the central shield between the 
coil turns is about 1.43 in., from complete withdrawal 
of the shield from the area enclosed by the coil turns to 
almost, but not entire, blocking of the area by the shield. 
The upper end of the guillotine blade or shield is tapered, 
providing a convenient means of tracking the oscillator 
and r-f circuits with each other and for achieving a 
more uniform distribution of frequencies on the dial 
scale which facilitates tuning of the receiver. In Fig. 6 
is a curve showing the relation between tuner adjust- 
ment (blade or shield position) and frequency in mega- 
cycles. The effect of tapering the blade as described is 
discernible in this graph which has a tendency to curve 
at either end. 

This design has the advantage of being entirely tool- 
made, the human element being absent except for the 
soldering operation in connecting the two turns together. 
Microphonic troubles are almost eliminated and since 
the shield or blade of the guillotine is ungrounded, there 
are no sliding contacts or pigtails. It is possible to local- 
ize each tank circuit of the receiver within a small area 
and to keep r-f chassis currents at a minimum. 

This tuner is used to tune both FM circuits and two 
or more short-wave spread bands in General Electric 
FM receivers. Other frequency ranges may be tuned 
with this device by adding shunt capacity or series in- 
ductance in the guillotine-tuner circuit. 

Three of these guillotine tuners are shown in Fig. 6 
mounted upon the base plate of a receiver. Two are 
mounted transversely and one edgewise. The three 
sliding shields or blades are connected above to one 
side of a molded plastics plate which carries in similar 
manner along its opposite edge the sliding powder iron- 
core inductors of three permeability tuners* for use 
when tuning the lower frequencies of the standard broad- 
cast bands. The plastics plate is moved up and down 
by a windlass driven in turn through a jackshaft rotated 
by a windlass operated from the face of the panel. The 
plastics plate shown in Fig. 6 carries with it the moving 
elements of the three guillotine and the three permea- 
bility tuners. 

A part of the circuit diagram of such a receiver is 


* See “Mechanical Aspects of Design of Permeability-Tuned Radio 
Sets,” by Herbert Chase, in EvecrricaL MANUFACTURING, Septembe:, 
1946, page 124. 
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This trio of standard Guardian Stepping Relays: (1) electrical reset, 
(2) continuous rotation, (3) add and subtract—will start you off with 
a minimum of design and keep your product operating indefinitely. 
The Guardian Steppers shown are adaptable to numerous applica- 
tions: automatic circuit selection; automatic sequence selection of 
circuits; automatic sequence cross-connection of circuits. They are 
used in automatic business machines, production totalizers, con- 
veyor controls, animated displays, telephony, remote tuning, with 
a host of additional uses you will soon discover. On each, the 
contact finger rotates counter-clockwise. All three Steppers follow 
10 pulses per second within the rated voltage range of the relay. 
Special construction prohibits skipping or improper indexing of the 
ratchet. Available in separate units or in combination with relays, 
contact switches, solenoids; completely assembled and wired to 
terminals; mounted on special bases or in enclosures. ‘Special” 
modifications are obtainable in production quantities. Write for 
Bulletin SR. 


GUARDIAN 


1627-C W. WALNUT STREET 
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Fig. 7—Sections of a schematic diagram to show parts of the r-f amplifier, converter and local oscillator circuits 
of a General Electric radio receiver with FM, standard broadcast and short-wave tuning. Three guillotine 
and three permeability tuners pictured in Fig. 6 are shown here with their connections. 


reproduced in Fig. 7 with the tuning elements referred 
to above especially indicated in the diagram. Shown are 
essentially those parts of the wiring and the components 
mounted upon the chassis illustrated in Fig. 6, compris- 
ing the r-f amplifier, converter and the local oscillator. 

In the schematic diagram Fig. 7, numbers indicate 
the values of capacities and resistors. For this purpose 
mf indicates microfarad and K stands for 1000 ohms; 
meg. means megohm. All symbols of six-point switches 


represent components of a rotary gang-switch operated 
from the front panel to select the type of broadcast de- 
sired. Letter symbols at switch-points are F for FM, S 
for short-wave and B for standard broadcast. 

It will be seen that when receiving FM, all three of 
the guillotine tuners are in circuit but that when the 
six-point switches are all positioned for short-wave re 
ception only the two guillotines in the converter and 
the local oscillator circuits are connected. 


Agreement in Adjustment of International Electrical Units 


The International Committee on Weights and Meas- 
ures recently met in France for its first official session 
since 1937. Technical problems considered by the 
committee included the practicability of adopting the 
wave length of some spectral line as the primary standard 
of length, the definition of units of heat, and the revision 
of the international scale of temperature. Definite deci- 
sions were made to proceed with the adjustments of the 
units of electricity and of light which had been planned 
for 1940, and to introduce the new units into practice 
as of January 1, 1948. 

Of 15 members of the committee, 11 took part in 
the session. They were from Belgium, Denmark, France, 
Germany, Great Britain, Italy, Netherlands, Poland, 
Switzerland, USA and USSR. Members from Rou- 
mania, Sweden and Yugoslavia, who had expected 
to attend, were unable to get to Paris. No news has 
been received from the Japanese member since 1939. 
The representative from the United States was E. C. 
Crittenden, associate director of the National Bureau 
of Standards. 

The electrical units designated as “international” are 
to be replaced by “absolute’’ units derived directly from 
the basic mechanical units and consistent with them 
within the errors of measurement. The “international” 
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units used in various countries are slightly different, 
and as a basis for comparison mean international units 
were set up at the International Bureau before the war 
by taking the means of the units maintained by the 
national laboratories of France, Germany, Great Britain, 
Japan, U.S. S. R., and the United States. The relations 
accepted by the international committee for transferring 
from one system of units to the other are as follows: 


1 mean international ohm — 1.00049 absolute ohms 
1 mean international volt —- 1.00034 absolute volts 


Some questions have arisen regarding the maintenance 
of the mean ohm since 1939, and the precise relations of 
the various national units to the absolute values adopted 
are not yet certain. Differences from the above factors, 
however, will generally not exceed 1 unit in the last deci- 
mal. For the United States, for example, the conversion 
factor for volts will be 1. 00033, while that for ohms will 
be approximately 1.00050. This makes the U. S. “inter- 
national” watt equal to 1.00016 “absolute” or mechanical 
watts. For electrical measurements this relation is ver) 
exact, but the combined uncertainties of measurement of 
the actual absolute magnitudes amount to several parts 
in 100,000 and the rounded factor 1.0002 may well be 


used when heat or mechanical energy is to be evaluate: 
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TS difference between adaptability and engineered 
adaptability may add definite performance and cost 
advantages to your product. Consult with our engineers 
NOW if you plan to use production-run quantities of 
small motors (1/500 to 1/15 H.P.) in your 1947 prod- 
ucts. A skilled experienced factory engineer will meet 
with your engineers in your own plant. He’ll make a 
thorough study of your product design and probably 
recommend a motor of standard type. But, he’ll engineer 
the physical and electrical characteristics of the motor— 
varying them to adapt the motor specifically to your 
product. Write today, describing briefly your product 
design plans. 


F. A. SMITH MANUFACTURING CO., INC. 
250 DAVIS STREET ROCHESTER 2, N. Y. 
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Motors and Generators—Components include all 
sizes of a-c generators; integral horsepower, polyphase 
induction motors up to 200 hp; integral horsepower 
d-c motors and generators up to 200 hp and 34 to 
150 kw (from Aug., 1940); and integral horsepower 
single-phase motors (from Jan., 1944). Fractional 
horsepower motors not included. 

Radio Receivers—Figures include manufacturers’ 
sales of all models—console, table, combination, battery- 
operated and automobile. 

Gearing—No turbine or propulsion gearing included. 

Electric Household Ranges—Standard and apart- 
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ELECTRICAL INSULATING MATERIALS 
SALES BILLED 








J FMAMJIASOND 
1946 


SL 


MACHINE TOOLS 


AVERAGE MONTHLY SHIPMENTS-$MILLIONS SOURCE-NMTBA 
' 7 Ms | 4 


] 
| 
L scichmaietl 
| 
S JFMAMJJASOND 
= 


SALES OF ELECTRICAL ENERGY 
SOURCE - EE! 





<= 
= 
<x 
we 
°o 
w 
= 
= 
oO 


7 


FMAMJJASOND 
1946 


ELECTRIC HOUSEHOLD REFRIGERATORS 
SALES IN THOUSANDS OF UNITS (NEMA MEMBERS ONLY ) 


a — — 


ment models over 2% kw; domestic and foreign sales 
included. Based on reports of companies participating 
in NEMA activities. 

Electrical Insulating Materials—Components include 
laminated products, manufactured electrical mica, spe- 
cial electrical porcelain, varnished fabric and paper, and 
vulcanized fiber. 

Electrical Energy—Through 1945, average monthly) 
sales. 

Electrical Household Refrigerators—All sizes ; domes 
tic and foreign sales included. Based on reports of com 
panies participating in NEMA activities. 
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Let Us Wake 
Your PLASTIC PARTS 















* These Types of Products 





P hig tia 


~ 


Producer 
of PARTS and 


ASSEMBLIES 
From Sheet, Rod and Tube 


PLASTIC MATERIALS 


Bases Formed Parts Rubbing 

Bearings of all types Strips ; . <i f 

arte Bindhote Rollers ®@ Your products, your firm and your organization will benefit from 

Bones Pw idl —— using the productive and engineering ingenuity of the McInerney 

Cobinate Instrument Terminal Plastics Company. 

5 Panels —Blocks , : 

Cian ; Insulators —Boards FIRST, you benefit from an unhampered choice of materials best 
2 Liners —Strips suited to your applications and costs, because McInerney Plastics 

Containers Plugs Washers , . . : 

Sain d andi Pulleys Many Others Company manufactures no materials and is therefore at liberty 


* These Groups of Operations 


Assembly Forming Shaving : 

Cementing Silk-Screening 

Drawing Machining Swaging 

Engraving any Spraying 
iveting 


* These Materials 


*Laminated Phenol 
Formaldehydes 
(Micarta, Farlite, etc.) 

—Asbestos 
—Canvas 
—Glass 
—Linen 
—Paper 
—Wood 

*Laminated Urea 
Formaldehydes 


—Paper 
*Laminated Melamine 
Formaldehydes 
—Glass 





*Cast Phenolics 
(Bakelite, Catalin, etc.) 
*Vulcanized Fibre 
*Cellulose Acetates 
(Plastacele, Lumarith, 
etc.) 
*Methyl Methacrylate 
(Lucite, Plexiglas, etc.) 
*Ethyl Cellulose 
(Ethocel, etc.) 
*Vinyl Chloride 
Acetate 
(Vinylite, etc.) 
*Polystrene 
(Stryon, etc.) 
*Polyethelene 


INERNCS, 5:0 


at all times to recommend and select the best materials and brands 
for your particular purposes. 


Secondly, you benefit from the economy of our specialized 
facilities, skills and engineering. 


Third, you benefit from having improved parts, greater accuracy, 
closer tolerances, better appearance and convenience for assembly. 


Fourth, you benefit from the speed of accurate production and 
on-schedule deliveries. 


© We welcome your inquiries and problems and are ready to serve 


you in matters of information and recommendation concerning the 
selection and application of proper plastic materials for your 
parts or products. No cost or obligation for this service. 


Ask for our Chart 
“Applying Plastic Materials” 





EXECUTIVE AND GENERAL SALES OFFICES, 29 COMMERCE AVE., S.W., GRAND RAPIDS 2, MICH. 
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SALES OFFICE, DETROIT, 911 FISHER BLDG. 
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Electrical and Mechanical Parts, Finishes 


D-C POWER SUPPLY 
Continuous duty, easily adjustable d-c power supply unit 
(trademarked SECO) has an output of 0-3000 volts, 0.5 
amp maximum, and operates from a 115-volt, single-phase, 
50-60-cycle source. Regulation: 10 per cent maximum at 


maximum output voltage for a change in load current from 
zero to 0.5 amp. Unit utilizes a full-wave bridge rectifier 
consisting of four 866/866A tubes. Time delay relay is 
used to allow filaments to be adequately heated before high 
voltage is applied. Line fuses provide protection against 
possible overloads. All major components are either potted 
in metal enclosures or are hermetically sealed. Mounting: 
19-in. standard relay rack panel, 21-in. high. Panel includes 
a-c line switch with indicator lamp, high-voltage primary 
switch with indicator lamp, and variable transformer hand- 
wheel. An external metering panel with output voltmeter 
and milliameter is available. Superior Electric Co., 752 
Laurel St., Bristol, Conn. 


SELF-STARTING TIMING MOTOR 


Small, self-starting synchronous motor (designated SX) 
has been designed for industrial applications that require 
a constant speed at a given frequency, and is particularly 
adaptable for a wide range of uses in instruments and 


control fields. Typical uses include timing devices, record- 
ing instruments, heating controls, signaling systems, etc. 
Motor is available in ratings of 6, 24, 115 and 230 volts, 
60 cycles (25- and 50-cycle models available later). 
Torque is high—30 in.-oz. at 1 rpm. Power input is low, 


only 2.7 watts at 115 or 230 volts, 60 cycles. Average 
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temperature rise is 30-C at rated voltage. Rotor speed 
is only 240 rpm at 60 cycles. Twenty-eight interchangeable 
standard gear-trains, ranging from 60 rpm to 1 rph, make 
this motor adaptable to a diversity of applications. Coils 
are easily removable, thus facilitating servicing or change 
in voltage ratings. The R. W. Cramer Co., Inc., Center- 
brook, Conn. 


ROTARY SELECTOR SWITCH 

Rotary selector switches for applications where a large 
number of contact points with multiple decks are required 
are available in up to 32 positions with 10 decks. All 
switches are rated at 5 amp, 125 volts, and 2 amp, 250 volts. 
They are made in shorting and non-shorting types with or 
without watertight shaft construction and are suitable for 
low or high current and low or high impedance circuits. 
Breakdown voltage between terminals or between terminals 
and ground is over 2500 volts. 

Dual contacts between terminals and connector ring are 
obtained by use of independent parallel circuits. Maxi- 


mum transfer of power is attained by 0.004-in. thickness 
of rolled-on silver at contact surface—a thickness said to be 
considerably greater than that usually found on plated 
contacts. Contact resistance is low—less than 1 milliohm. 

Each switch deck is a self-contained, self-aligning as- 
sembly, easily removed and replaced as may be required. 
Continuous screws through hollow deck-spacers hold decks 
rigidly and securely to base plate. Single-hole mounting 
on panels up to % in. is provided on standard switches. 
United States Instrument Corp., 19 S. Harrison St., East 
Orange, N. J. 


HIGH-HEAT RESISTANT ENAMELS 


High-heat resistant enamels (trademarked Polytherm ) 
are also characterized by excellent color retention. They 
find particular application in finishing electric ranges, fur- 
naces and other types of electrical equipment where elevated 
temperatures may be encountered—such as hot plates, 
ironers, space heaters, motor and generator housings. An- 
other feature of these enamels is their unusual affinity for 
aluminum. 

Tests have shown single coats have withstood 500 F for 
over 1000 hr without yellowing or film failure. Application 
is the same as with conventional enamels. Cured at a 
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ERHAPS you’re already playing around with 
Pies and sketches for that new molded plastic 
part. If you are... may we make a suggestion? 
Right now . . . while your plans are still in the 
formative stage . . . is the time to discuss the job 
with your plastics molder. 

Why? Because there are a lot of things that 
should be taken into considera- 
tion before you go too far... 
such things as materials and 
their molding ‘“‘habits’’... 
moldability of the part... mold 
design ... molding techniques. 


And each has a distinct bear- 
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ing on the way your part should be designed. 

That’s why we suggest that you call in a CMPC 
Service Engineer. Let him look over your shoulder 
... let him make a few pertinent suggestions and 
give you the benefit of this organization’s broad 
experience in plastics (over a quarter century of 


it). It’s the sensible, practical, and economical 


CHICAGO 
MOLDED 


way to approach any molded 
plastics job. 


So... why not discuss your 
plans with a CMPC Service En- 
gineer ... now? There’s no ob- 


ligation . . . and you'll find it 


time well spent. 


1024 N. Kolmar Ave. €3 Chicago 51, Illinois 


Representatives in principal industrial centers 


COMPRESSION AND INJECTION MOLDING OF ALL PLASTIC MATERIALS 














NERVOUS PERIPHERY ~ 


@ The tracer had to erase a couple of times. It 
happens to the best of us. And when he re-inked, 
his periphery was definitely on the ‘‘nervous”’ side. 
Next time he’ll use Arkwright. 


Erasures mean little to Arkwright tracing cloth. 
It can take erasure after erasure without wear- 
ing through, and it re-inks without line- 
feathering . . . ever! 


See for yourself how much better Arkwright is. 
Send for free working samples. Arkwright is sold 
by leading drawing material dealers everywhere. 


Arkwright Finishing Company, Providence, R. I. 


All Arkwright Tracing Cloths have 


these 6 important advantages 


Erasures re-ink without 6 Mechanical processing cre- 
“feathering” ates permanent trans- 


Prints are always sharp Pay 


and clean 


Tracings never discolor or 
become brittle 


No surface oils, soaps or 
waxes to dry out 


No pinholes or thick 
threads 











baking cycle of 1 hr at 400 F or faster, equivalent sche:'ules, 
Available in white, black and colors. Interchemical ( rp, 
Finishes Div., 350 Fifth Ave., New York 1. 


ELECTRONIC WELDING CONTROL 


Ignitron-tube electronic contactors (Class 8990) for re. 
sistance welders are designed for operations requiring ex. 
ceptionally high-speed operation or heavy primary currents 
of short duration. Design provides increased wiring space 
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and stresses maximum utilization of space. Power con- 
nections are made near center of enclosure, thus permitting 
minimum bending of cables. Contactors are assembled on 
a removable steel base plate. Control elements are grouped 
away from tubes and cables and out of the way of any 
dripping from water condensation. Cabinets are of heavy 
sheet steel. Ventilating louvres are provided in the door 
and drain holes in the bottom. Square D Co., Industrial 
Controller Division, 4041 N. Richards St., Milwaukee 12. 


VERSATILE LOW-POWER A-C MOTOR 

Small, versatile a-c motor (EMC Model 300) has been 
specially designed for low-power applications and features 
a built-in gear-train. Applications include coin-operated 
machines, door-chime closing contacts, automatic display 
devices, and the like. Motor is a 2-pole, shaded pole, 
brushless unit without radio interference. Maximum speed 
is 650 rpm which can be reduced to a minimum of approxi- 
mately 1 rpm. Shaft dimensions may be changed to meet 


specifications. Available windings are for 115, 60, 45 or 
13 volts, 60 cycles. 

Structural details are designed to provide long life and 
economical service. Additional models, No. 300-A and 
No. 300-B are available for higher power requirements. 
Electric Motor Corp., Div. of Howard Industries, Racine, 
Wis. 


EXTRUDED-POLYETHYLENE LEAD-IN CABLE 


Extruded polyethylene insulation is the feature of low- 
loss cables designed for use as lead-ins for FM and tele- 
vision receivers, also for special purpose wiring in elec- 
trical instruments. Three impedance-ratings are available: 
100 ohms, with a capacity of 15 mmf per ft and 72 per cent 
velocity of propogation, and two types each rated at 300 
ohms, with capacitance of 5.8 mmf per ft, and 82 per cent 
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These Littelfuse 3AG fuse mountings offer sharply increased safety 
and convenience. Typical of the complete Littelfuse line of fuses, 
mountings and accessories, they represent smooth coordination of 
sound engineering and original thinking. This assures effective cir- 
cuit protection and lasting satisfaction. 


LITTELFUSE 3AG EXTRACTOR POSTS eliminate unsightly exterior fuse clips 
on appliances, equipment or instruments. The fuse is held in the end 
of the removable knob. Unscrew it, and the fuse is safely changed 
without irritating inconvenience. Their dead front construction pre- 
vents accidental electrical shocks. Extractor Posts are easy to install. 
They conserve space in panel layouts—can be ganged in rows with 
a common bus. 


Littelfuse 3AG Extractor Posts are available in finger-operated types 
with and without 314” flexible cord or “keep chain,” and in a 
screwdriver type. 


STEEL-COVERED 3AG SIZE FUSE MOUNTINGS prevent accidental damage to 
fuses, prevent injury by exposed terminals. Available with conven- 
ient hinged cover in single and double pole types, and in single pole 
and spare fuse holder combinations, these mountings all have fatigue- 
resistant nickel plated phosphor bronze clips. A double-pole type 
with removable non-hinged cover also is offered. 


TRIO OF Both types meet Underwriters’ requirements, and solve your fuse- 


LITTELFUSE ‘‘FIRSTS”’ mounting problems with thrift and efficiency. Send for your new 
IN FUSES... Littelfuse catalog number 9 today! 


Se =—-=) 


QUICK-ACTING 3AG Littelfuses for low SLO-BLO 3AG Littelfuses have high time- “TINY-MIGHTY” 3AB Littelfuses are bakelite- 
time-lag applications. Elements of fraction- lag to withstand heavy surges—dquick on enclosed, arc-quenching, powder-filled fuses. In 
al amperage fuses are protective coated to shorts. Anti-fatigue construction. In 1/100 10, 12, and 15 amp. ratings. The smallest Un- 
prevent oxidization, and promote a clean to 20 amp. ratings. derwriters’ Laboratories approved fuses in rat- 
break. ings this high. 


“ 


~ 
“ 
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LITTELFUSE 


4783 EAST RAVENSWOOD AVE, CHICAGO 40, U.S.A, 
NITE-T-LITE © SWITCH LITE + IGNITION FRITZ + NEON INDICATORS + SWITCHES + CIRCUIT BREAKERS + FUSES, MOUNTINGS AND ACCESSORIES 


MARCH 1947 127 





Convenient, time-saving serv- 
ice on a wide variety of stee! 
products is available at the 
Ryerson plant nearest you. 
Steel is short but Ryerson stocks 


Products include: Bars, Struc- 
turals, Plates, Sheets, Tubing, 
Alloys, Allegheny Stainless, 
Safety Floor Plate, Reinforcing 
Bars, Bolts, Rivets, Metal 
Working Tools and Machinery, 
ete. Write for Stock List. 


are improving. All products in 
stock cut to size and delivered 
promptly. Check Ryerson when 
you need steel. 


leseph T. Ryerson & Son. Inc. Chicago, Milwaukee, St. Louis, Detroit, Cincinnati, 
Sleveland, Buffalo, Pittsburgh, Philadelphia, Boston, New York, Los Angeles 
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For Electrical | 


Porcelain 


of any shape or design 
Write 


The Colonial Insulator Co. 
907 Grant St., Akron, Ohio 
Branch Office 
2753 W. North Ave. 
Chicago 47, Ill. 


ci 


\ PORCELAIN 


[Made To Order 








velocity of propagation. The latter two types vary as to 
size and degree of insulation. General Electric Co., Elec- 
tronics Dept., Thompson Rd., Syracuse, N. Y. 


HYDRAULIC POWER UNIT 


Self-contained, compact 45-lb hydraulic unit (Vickers 
Power Pack) combines a valve pump, relief valve, various 
combination of single and double operating valves, an oil 
filter, air cleaner and oil tank in one “package”. Unit is 
suitable for diverse power applications in materials handlnz 


equipment, in industrial machinery, and in other fields, and 
is available with nominal pump delivery of 2, 3, or 5 gpm 
at 1200 rpm and 1000 psi. 

It can be attached to any power drive—directly or with 
V-belt, chain drive, or gears. Size of cylinder determines 
maximum load and other performance characteristics. 
Cylinder diameters range from 2 in. to 4 in. Corresponding 
loads moved at 1000 psi pump pressure range from 3140 
to 12,560 lb (with one valve for one-cylinder operation). 
The use of two valves and two cylinders approximately 
doubles the load, but reduces piston rate of travel by one- 
half. Vickers, Inc., 1400 Oakman Blvd., Detroit 32. 


ROTARY SOLENOID 


Rotary solenoid power device (trademarked Rotonoid) 
maintains a constant heavy-duty torque through 180-deg 
rotation. Applications include radio tuning units, calculat- 
ing machines, electromagnetic valves and the like. Standard 
units have a torque of 16 in.-oz and can be operated con- 
tinuously at 20 cycles per min without exceeding safe 


temperature limits. They can be operated at 60 cycles pei 
min for periods not over 12 min on 115-volt, 60-cycle lines. 

Special adaptations of the device are possible for certain 
applications. Equipped with a current interrupter operat- 
ing automatically at completion of each stroke, the tempera- 
ture rise may be held to a minimum. Unit weighs 10 oz. 
Dimensions: 2% x 25 x 3% in. Radio Condenser Co., 
Davis & Copewood Sts,, Camden, N. J. 


PANEL METERS 


Ruggedly built panel meters are available in 2-in. and 
2%-in. sizes, in round and rectangular cases. Line covers 
a-c and d-c ammeters, milliammeters, voltmeters and re- 
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HERE’S THE ALL-PURPOSE SWITCH 


TO MEET YOUR 


































CONTROL-CIRGOUIT 


PROBLEMS 


























Approximately one-half 
actual size 


More Than 500,000 Type SB-1 
Switches Are Being Used On 
Over 10,000 Circuit-Sequence 


Combinations 


APPLICATIONS Control switching of machine tools, solenoids, motors, 
circuit breakers, and electronic apparatus, and transfer switching of meters 
and instruments are only a few of the many assignments the SB-| successfully 
handles. Already 10,000 circuit-sequence combinations have been utilized by 
design engineers. 

STANDARDS There's a standard SB-| for most jobs. Standard parts and a 
simple basic design means longer service life and low initial cost. Available in 
a single stack up to 24 stages the SB-| has also been mounted in tandem up 
to 100 stages. 

SPECIALS Even for off-standard applications you still benefit from standard- 
ization. “Custom-made” SB-1's can be built by using standard parts to control 
practically any sequence of operations. 

CONSTRUCTION Engineering features of the SB-1 include silver to silver 
wiping contacts, anti-arcing barriers between adjacent circuits, and sturdy 
Textolite face plates. Contacts are positive in operation; action is not dependent 
on springs. Switches are compact and require small panel space. 

HANDLES A variety of attractive switch handles in fixed pistol grip, oval 
radial, round, and knobbed styles as well as removable handles and key lo 
are available. 

HOUSINGS SB-1 switches are available with watertight, dust-tj 
immersed, fabricated-metal, or explosion-proof housings to solve gf#¥ installa- 
tion problem. 

RATINGS The rating of the SB-I switch is 600 volts a 
continuous, or 250 amperes for 3 seconds. 


d 20 Eight SB-1 switches on a G-E control 
“Cc, amperes cabinet for use with special industrial 
control application in steel mill, 


ation or write Apparatus 
ompany, Schenectady 5, N. Y. 


Ask your G-E sales representative for furthe 
Department, Section A-856-1, General Electag 


GENERAL @ ELECTRIC 


856-1-7700 
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Dependable and Complete 
Soldering Equipment 


ESICO 
SPOT SOLDERING 
MACHINE 


Dependability is only one of the 


many outstanding qualities en- 
joyed by all ESICO products 
for almost 20 years. Effi- 


A real time-saver. Treadle- 
operated. . Automatically ad- 
vances iron and solder, leaves 


operator’s hands free for work. 


ESICO 
SOLDERING IRON 
CONTROLS 


Positive TIP control prevents over- 
heating—tip cannot fall below sol- 
dering temperature. The only 
practical method of controlling heat 
in the tip—an exclusive ESICO 
feature! 


cient and economical op- 


eration are assured with 
these fine tools. For 
better performance, 
get ESICO Solder- 

ing Equipment. 
Write Today 

for Complete 
Information 

‘on the 

Esico 

Line 


ELECTRIC SOLDERING IRON CO. 
2847 West Elm Street, Deep River, Conn. 


That’s where Levolier 
Switches come in. In tests 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two 
circuit, series multiple and 
three way pull. Ask your 
Electrical Wholesaler about 
Levolier Switches . . . Switch 
to Safety. 


ELECTRICAL DIVISION 
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MANUFACTURING CO 
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sistance meters. All d-c meters are polarized-vane, sole 
oid type; a-c meters are double-vane, repulsion type, 
Accuracy is well within 5 per cent. All-metal dials 
moisture resistant, and are lithographed in black and wh 
for increased visibility. Concealed coils and full-vi 
scales are other features. Standard models are of blac 
enameled brass and are flush-mounted. Zero adjusters ; 
supplied when required on two of the d-c types. Shu 
Meters, 61 Hamilton St., New Haven 8, Conn, 


COMPACT HEAVY-DUTY MAGNETIC STARTER 


Sturdy, unusually compact magnetic starter (Size 2, 


Type RA) incorporates a specially designed solenoid starter 
mechanism. This mechanism is balanced so as to provide 


full use of magnet power without lifting extra weight. 
Only the 7-oz plunger works against gravity when magnet 
is closing. Unit construction is featured—contacts, magnet, 
overload relays, and electric interlock each form a separate 
assembly that can be replaced or changed as required. 
Dimensions: 9% x 8% x 5 in. 

Coil consumption is 8.5 watts closed, 75 watts inrush. 
Magnet pull is 15 lb at magnet, 25 lb at contacts. Long- 
life contact tips are silver-brazed copper. Broad contact 
surface is obtained through use of curved movable tips 
against flat stationary tips. Individual are chamber en- 
closes each contact. Fully enclosed auxiliary electrical 
interlock is furnished normally open (standard) or in 
several optional connections. Manual reset is standard on 
all models. Standard interchangeable heaters are used. The 
Arrow-Hart & Hegeman Electric Co., Hartford 6, Conn. 


HIGH PRESSURE HYDRAULIC PUMP 
Axial piston, constant displacement type oil-hydraulic 
pumps (3500 Series) provide quiet operation combined 
with high pressure and high volume. Compactly designed, 
they are particularly suitable where machine design calls 


for space economy. Each of the three models in this series 
is rated at 3500 psi for continuous duty, with higher press- 
ures allowable for intermittent duties. They deliver vol- 
umes of 6, 17, and 32 gpm respectively at 1200 rpm. Volu- 
metric efficiency is given as not less than 95 per cent. 
Structural features include reduction of parts to a mini- 
mum ; elimination of all thrust bearings; a specially designed 
two-piece shaft that absorbs deflection and minimizes bear- 
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N 1844, thfee years before Alexander Graham Bell was 
born, and long before the first Prairie-Schooner crossed the 
Mississippi River, John August Roebling’s confidence in the 
suspension principle of construction so impressed the engineers 
of the State of Pennsylvania, that they authorized him to build 
the world’s first suspension aqueduct. 

How much is his confidence worth to all the thousands of engineers who followed and 

to humanity in general that have benefited from his pioneering venture? 
And how much is the confidence of the John A. Roebling’s Sons Company in the future 
of American industry worth to you, that keeps Roebling development and Roebling 


products in the lead? 


Roebling’s greatest asset is your confidence in Roebling and its confidence in your 
future. That is why Roebling’s every effort is dedicated to the preservation of this con- 


fidence—your’s and Roebling’s. 


You’re Sure with Roebling Magnet Wire 


Where your forming or assembling conditions 
are unusually severe, Roebling unhesitatingly 
recommends Roevar—its finest magnet wire. 

Requiring no fibrous covering, this new 
enameled wire has high dielectric strength. 
great flexibility, and unusual resistance to abra- 
sion, stretch, solvents and heat. Furnished 
round only, Roevar is made in sizes 14 to 40 
A.W.G., in standard and heavy film thicknesses. 


The knotted sample of Roevar illustrated, 
magnified many times, is proof of the extreme 
flexibility of both the wire and insulatuon. 

Production capacity on this improved mag- 
net wire is now taken up almost entirely by the 
tremendous demand from our present custom- 
ers. However, as sufficient quantities become 
available in the near future, you too will be 
able to use Roevar to your profit. 


JOHN A ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 


Branches and Warehouses in Principal Cities 


Manufacturers of Wire Rope and Strand « Fittings « Slings * Screen, Hardware 
and Industrial Wire Cloth « Aerial Wire Rope Systems « Hard, Annealed or Tempered 


High and Low Carbon Fine and Specialty Wire, Flat Wire, Cold Rolled Strip and 


Cold Rolled Spring Steel » Ski Lifts ¢ Electrical Wire and Cable * Suspension 
Bridges and Cables  Aircord, Aircord Terminals and Air Controls « Lawn Mowers 





ROEBLING 


A CENTURY OF CONFIDENCE 


Your complete fasten- 

ing requirements can 

be fully supplied from 

the complete line of pre- 
cision, rugged, uniform 
HOLTITE assembly units. 
From metallurgical control 
of raw materials to final in- 
spection these Scientific 
Sentinels of Safety are pro- 
duced with the uniform 
precision of small tools to 
insure time-saving applica- 
tion and faultless, enduring 


TES 


a 


service. Special Parts 


ing wear; and a pressure-balanced piston shoe that elimj- 
nates all direct contact between shoe and cam plate. Foot 
and flange mountings in addition to face mounting allow 
a variety of application methods. Overall dimensions for 
the three models are respectively, 6% in. diam x 12 in. 
length ; 83 x 15"%e in.; and 10%e6 x 19 in. (face-mounted), 
The Denison Engineering Co., 1199 Dublin Rd., Columbus 
16, Ohio. 


SENSITIVE CAPACITANCE RELAY 
Capacitance relay (DD-20) has been designed for ap- 
plications such as remote machine controls, safety controls, 
limiting of linear motion, etc. Panel meter indicates 
capacitance changes as well as relay operation. Changes 


r 





jas small as 0.01 mmf are indicated on the meter, while 
relay is actuated by changes of 0.05 mmf or more. Sensi- 
tivity is varied to meet specifications. Self-contained elec- 
tronic power supply operates from a 115-volt, 60-cycle 
source. Output supplies 115 volts, a-c, closed circuit, or 
open circuit. Relay is suitable for rack mounting. It is 
supplied with 834-in. rack panel and cabinet. Dimensions: 
9x 19x 11 in. Weight: 34 lb. Browning Laboratories, 
Inc., 742-750 Main St., Winchester, Mass. 


MULTIPURPOSE SELENIUM RECTIFIER 


Design of recently announced line of heavy-power 
selenium rectifiers permits a flexibility of plate arrange- 
|ments, thus making them adaptable for a wide range of 
| applications. Rectangular plates are used to provide more 
efficient space factor for group mounting. Stacks may be 
arranged horizontally or vertically to meet space require- 
| ments and provide unobstructed circulation. Forced air 
| circulation at 200 fpm provides adequate cooling at higher 


and Fastenings made | 
exact to specifications, | 


blue prints, or samples. 


HOLTITE Screws, Bolts, | 


Nuts and allied fastenings | 
are used in practically all | 


durable consumer and capi- 
tal goods to provide that 


enduring, trouble-free per- | 


formance so essentially nec- 
essary in every quality 
product. 


ev 


NEW BEDFORD, MASS., U. S. A. 


| ° ° 
|current applications. 


Self-cooled operation will provide 
| 100 amp continuously without overheating. 

| Each plate has double center contact construction. Plates 
will withstand 26 volts a-c back voltage, thus increasing 


| the allowable d-c output voltage per plate. Typical unit 
(illustrated) is a 48-plate, 3-phase, bridge-connected recti- 
fier. supplying 200 amp at 30 volts d-c with the plates con- 
nected in parallel. Dimensions of plates are 4% x 65% in. 

Length of unit is 15 in. Weight is 17% lb. Federal 
| Telephone & Radio Corp., Newark 1, N. J. 


TEMPERATURE CONTROLLER 


Simplified, yet highly sensitive temperature controller 
(trademarked Electromax) has been designed for signal! 
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Make it MALLORY...and Make SURE 
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Types and sizes vary, 
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but standards 


of quality never! 


OU don’t need more than an elementary knowledge of vitreous 

enamel resistors to know that if they’re conservatively rated to 
withstand severe overloads ...if they’re solidly constructed and 
strongly resistant to moisture, fumes and heat... if they’re more 
reliable, more accurate and have a better appearance than the 
average ... they’re the kind of resistors you want. Mallory resistors 
are that kind, and that’s why you'll find them in so many communi- 
cations, industrial and laboratory applications, or whenever depend- 
ability is essential. 


The Mallory line includes a large variety of standard fixed tab, adjust- 
able and ferrule types ... the famous series of “RN”’ resistors that 
meet JAN Specifications, Characteristic F. There are many different 
sizes and wattage ratings available, but the emphasis always is on 
premium quality. Write for our Engineering Data Folder giving full 
information, including charts and photographs, on all Mallory 
Vitreous Enamel Resistors. 





ALLORY ‘itistens 


(FIXED AND VARIABLE) 





P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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CERROLOW-117 — CERROLOW-136 
CERROSEAL 


What can these NEW 
INDIUM alloys do for you ? 


These alloys melt at 117° F. and higher. They have almost 
negligible shrinkage in solidifying—.0002” per inch. 


Among actual and suggested uses are: 


Ultra-Low Temperature Solders in delicate special instruments. 
Low-Temperature Fuses — for Diathermy, Electrical and Re- 
frigeration Applications. 


Mechanical Safety Devices for protecting delicate machinery, 
etc. against operation at harmful elevated temperatures and 
for controlling processing. 


As transfer medium for transferring surface detail from one 
surface to another, where a conductive negative reproduction 
is desired as a foundation for electro forming to obtain metallic 
duplicate of original surface. Can be cast or sprayed against 
human tissues or other fragile materials without harm. 


Joining of laboratory glassware for vacuum or pressure seal. 


Many other applications. Describe your problem. 
we can give you the answer. 


CERRO DE PASCO COPPER CORP. 
40 WALL STREET NEW YORK 5, N. Y. 


Maybe 





VITREOUS 
ENAMELED 
ROUND 
RHEOSTATS 


| 

| 
| | 

: 


REX RHEOSTAT CO. 


BALDWIN ,L.1I., N.Y. 





and control functions in ovens, stills, presses, and sim lar 
equipment. No mechanisms for indicating or recording 
mechanisms are incorporated. Temperature readings, how- 
ever, can be taken manually at any time. Controller oper- 
ates on a-c power source and consists of a Wheatstone 
bridge circuit with a vacuum-tube amplifier as detector, 
Tubes are standard types to facilitate replacement. Staid- 
ard ranges are 0 to 250 F and 0 to 1000 F or the corre- 
sponding ranges of 0 to 150 C and 0 to 550 C. Controller 
comes metal-cased. Dimensions are 11%6 x 11%e x 9%e in. 
Simple mounting arrangements are provided. Leeds & 
Northrup Co., 4911 Stenton Ave., Philadelphia 44. 


RHEOSTAT MOTOR DRIVE 


Small motor drive for rheostats (Bulletin 60A) has been 
designed for remote operation of single or multiple (up to 
3-plate) stamped steel rheostats controlling generator volt- 
ages, motor speeds, and a wide range of other rheostat 
applications. It is available for a-c or d-c 115- or 230-volt 
operation. Standard units have 30 or 60 sec overall travel. 

Built on a 13-in. diam steel plate, the motor drive is in- 
tended for mounting on extended rheostat feet. Height of 


unit is approximately 7 in. Structural features include 
dust-tight spun aluminum cover, large heavy-duty gear box, 
easily removable cover for easy accessibility to adjustable 
limit switches, slip clutch and other components. Units 
can be provided with special modifications on specifications, 
such as high speed return, presetable limit switches, longer 
or shorter travel time, etc. Ward Leonard Electric Co., 
34 South St., Mount Vernon, N. Y. 


CONTINUOUS STRIP 
BERYLLIUM COPPER SPRINGS 
3eryllium copper springs and small stampings now come 
in continuous, easily snapped-off strips, with sections be- 
tween individual pieces partially sheared through. In this 


f 


form they are said to provide considerable economies in 
production cost and time. (Illustration shows several 
typical parts such as are used in refrigerator controls, 
electric clock motors, etc.) Sections between individual 
pieces remain strong enough to keep strips intact during 
inspection, plating, handling, shipments, etc., but they 
break off easily when needed for assembly. The strips 
may be inserted in assembly bench dispensers and can he 
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A new Electrical Tape that is 


simplifying the manufacture and 


maintenance of Electrical Equipment 


SCOTCH Zetrical TAPE 


WITH VINYL PLASTIC BACKING 


A FAMOUS MAKER OF CONTROL INSTRUMENTS 


uses “SCOTCH” Electrical Tape with Vinyl Plastic 
Backing in place of string lacing to fasten wire 
harnesses. They band the harness every two inches 
with the tape, also at each place where a lead 
comes off. The new method saves time, makes a 
neater job, produces a more flexible cable. 


A GREAT RAILROAD SYSTEM 


uses “SCOTCH” Electrical Tape with Vinyl Plastic - 
Backing in equipment maintenance. It takes the 
place of the rubber and friction tape combination 
in “over-stuffed” junction boxes. Another use is 
splicing wire to lighting fixtures to permit splice to 
fit easily into wire channel, replacing bulkier tapes. 


A MANUFACTURER OF BURGLAR ALARMS 


facilitates construction, minimizes upkeep and pro- 
motes uninterrupted efficiency of his equipment by 
using “SCOTCH” Electrical Tape with Vinyl Plastic 
Backing to protect soldered joints on windows, re- 
placing a tape that absorbed moisture and had a 
tendency to dry up and fall off, particularly after 
the window was washed. ; 


“SCOTCH” is the registered trade-mark for the adhesive tapes 


Thee are over thirty different types of “SCOTCH” Electrical mate ts U.S. A. by 


Tapes, with backings and adhesives to cover an extremely MINNESOTA MINING & MFG. COMPANY 
wide range of electrical construction and repair requirements. ‘ THE 3M COMPANY 


Write for complete information. If you wish, a “SCOTCH” Tape 
engineer will call. 900 Fauquier Avenve SAINT PAUL 6, MINNESOTA 
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HAYDON TIMERS 
ARE BETTER! 


This cross section of a Haydon timer illustrates a 
few of the many patented features that have made 
them the most accurate and efficient in the field. 


1 Shading coil construction gives high starting 
torque. 
Field structure gives balanced torque char- 
acteristics. 


2 

3 Projection-welded core produces better mag- 
netic field and rugged construction. 

4 Uniform reluctance ring rotor for uniform 
torque characteristics, rigidly held by spun- 
over support. 

Lubricant carried by capillary attraction to 
each gear assembly; irrespective of mount- 
ing position of unit. ’ 

Coil sealed against moisture, tested 

for 2000 VAC breakdown. 


Projection-welded field 
assures accurate air 
gap and rugged con- 
struction. 


Write for the new HAYDON 
catalog for details of this 
and other HAYDON timers. 


TIMING ENGINEERING SERVICE 


MANUFACTURING COMPANY 
* INCORPORATED * 


gviarsans 





adapted for automatically fed operation. In large prodiic- 
tion quantities, many of these parts can be supplied w th 
tolerances sufficiently close to permit elimination of hand 
adjustment and truing up after assembly. Instrument S; 
cialties Co., Inc., 254 Bergen Blvd., Little Falls, N. J. 


GEAR-TOOTH TYPE FLEXIBLE COUPLING 
Flexible coupling shown here incorporates a 3-piece, 
gear-tooth design. Coupling is described as being par- 


| ticularly suitable for high-speed applications, and as pro- 
| viding simultaneous automatic correction for angular and 


_ parallel misalignment. Torque capacity in standard sizes 


is up to 1500 in.-lb. Standard sizes range up to 134-in. 
shaft diameter. Special sizes to fit specifications will be 
made available. 

Reference to illustration will show basis of design: Two 
identical end-pieces with involute gear teeth mate with a 
centerpiece that has transverse rack grooves on opposite 
sides. Centerpiece is made of lubricant-impregnated sin 
tered bronze, unless otherwise specified. Simplicity of 
design is said to facilitate application and assure quiet 
operation. Industrial Machine Works, Inc., South Hanover, 
Mass. 


VACUUM TYPE CONDENSER 

Vacuum type condenser (VC-50) is rated 30 kv maxi- 
mum peak voltage. Capacitance is 50 mmf +2 per cent. 
Maximum rms current ratings of 65 amp at 10 mc and 40 
amp at 60 mc are based on a maximum glass-to-metal seal 
temperature of 150 C. Voltage, increasing as frequency 
decreases, reaches the maximum peak voltage of 30 kv at 
10 mc. At lower frequencies, the peak voltage becomes 


the limiting factor. The condenser may be used at lower 
frequencies provided the peak voltage rating is observed. 
Overall dimensions: length 6.6 in.; diameter, 2.5 in. Am- 
perex Electronic Corp., 79 Washington St., Brooklyn 1, 
N. 


MULTIPURPOSE INDUSTRIAL 
ELECTRON TUBE 


Inert-gas type electron tube (Type GL-5545) has been 
designed for industrial applications where ambient tempera- 
tures may range from -55 to +70C.° Three major fields 
of use are for 220-volt d-c motor controls; in grid-controlled 
rectifiers; and in separate-excitation ignitor circuits. This 
tube has a peak-to-average current ratio of 80 to 6.4 amp 
and a high peak voltage of 1500 volts. Filament voltage 
is 2.5 volts and filament current is 21 amp. Heating time 
is only 60 sec. Structural details, including long pin 

| terminals, are designed to resist shock and vibration. Gen- 
eral Electric Co., Electronics Dept., Thompson Rd., Syra- 
| cuse, N. Y. 
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Some examples of what can be done 


with Whistler Adjustable Dies. 


in practically any type press. 


NCEE TTL 


Work 


LINERS 
PUSS That] &s 


in unlimited 
TOTES 


To Pierce Holes of any 


Ul 


ttm ie AP oe 


yi 


Shapes. 


rm To Notch Corners. 


Save production time and reduce product costs 
by having Whistler punch and die units in your 


tool room. 


WRITE FOR YOUR WHISTLER 
CATALOGS. Know the pro- 
duction advantages of 
Whistler Adjustable Dies. 
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To Perforate Special 


- 


Whistler notching dies, group dies 
and standard units are especially 
adaptable to combined use in the 
same set-up. Continued re-use in a 
variety of arrangements quickly 
writes off original investment. Rea- 
son enough for their expanding pop- 
ularity with hundreds of America’s 
best known manufacturers. 


Now available from stock in a range 
of diameters up to 3”, shipment can 
be made the same day your order is 


received. Special sizes, shapes, notch- 
ing and group dies are made to 
order in a few days. 


You get production economy plus 
precision perforating in practically 
any press with these Whistler dies. 
Set-ups are easy and fast. No special 
tools required. Heavy duty séries 
easily pierces 1” steel. All parts inter- 
changeable. Tolerances maintained 
to .0002”. There are many other ad- 
vantages. Get in touch with Whistler. 


S. B. WHISTLER & SONS, Inc. 


752-756 MILITARY ROAD 


BUFFALO 17, NEW YORK 





Something New in 
Hot Sulphuric Pickling 


WHEN you use Oakite Pickle Control 
No. 3 for hot sulphuric solutions, you 
get these seven major advantages: 


. Stable solution, even at high temperature. 

. Reduced hydrogen, less fuming. 

. Minimum acid attack, less hydrogen em- 
brittlement. 

. Cleaner work. 

. Complete rinsing, less smut. 

. Longer solution life. 

. Saving both in pickling time, acid and 
money. 


Details supplied in Special Service Report. 
Write for your FREE copy TODAY! 


OAKITE PRODUCTS, INC., 18H Thames St.. NEW YORK 6, N.Y. 
Technical Representatives in Principal Cities of U.S. & Canada 


MATERIALS 
METHODS 
SERVICE 


Specialized Industrial Cleaning ; 


ie \ The Shape and 


y 
) 4 Size YOU need! 
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Vy) 
PARAMOUNT 

wounn PAPER TUBES 


All Sizes in Square 
and Rectangular Tubes 


Leading manufacturers rely on 
the quality and exactness of 
PARAMOUNT paper tubes for 
coil forms and other uses. Here 
you have the advantage of long, 
specialized experience in pro- 
ducing the exact shapes and sizes 
for a great many applications. 
Hi-Dielectric, Hi-Strength. Kraft, 
Fish Paper, Red Rope, or any 
combination. Wound on auto- 
matic machines. Tolerances 
plus or minus .002”. Made to 
your specifications or engineered 
for YOU. 


Inside Perimeters from .592” to 19.0” 


PARAMOUNT PAPER TUBE CORP. 


612 Lafayette St., Fort Wayne 2, Ind. 
Manufacturers of Paper Tubing for the Electrical Industry 


VARIABLE SPEED SERVOMECHANISM 


Stepless variable speed servomechanism (Trofimov El«c- 
tric Servo) is designed to provide an unusual degree of 
power amplification for controlling variable quantities su -h 
as voltages, speed, position, current and temperature. L-- 


sign of the device is based on an ingenious arrangement of 
the following elements: a motor (usually a squirrel-cage 
type); two d-c shunt- or compound-wound self-exciting 
generators; a gear box with two mechanical differentials 
and the speed modifying gears to the output shaft. No 
relays, contactors or electronic equipment are required, 
Any specified full speed in either direction and at any 
intermediate speed is attainable. Torque gradually in- 
creases with decreasing speed on either side of zero. It is 
maximum at zero speed. Starting torque is from two to 
three times the full speed torque. Device can run fully 
loaded at slow speed, including zero, for any period of 
time without overheating. Complete absence of backlash 
at instant of reversing is another important feature. Remote 
dial control is provided. Illustration shows an aircraft 
application. The Lamb Electric Co., Kent., Ohio. 


ALUMINUM FIXTURE STUD 
Fixture stud shown here in front-view diagram (desig- 
nated Type FS-3 No Bolt) has been developed for diverse 
fastening applications in electrical equipment, and may be 
used with standard locknuts, such as Palnuts. Material is 


diecast aluminum alloy. Thread is %-in. pipe thread. 
There is no interior thread. Stud has been tested to a 
breaking point of 600 lb vertically. Torque test on several 
specimens required from 300 to 447 in.-lb before breaking. 
Weight is approximately 0.0193 lb each (about 5000 pieces 
per 100 Ib). At present the FS-3 is furnished less lock- 
nut. Cannon Electric Development Co., Dept. L-118, 
3209 Humboldt St., Los Angeles 31. 


ELECTRIC TOASTER ELEMENT 

An adjustable clip makes this toaster heating element 
(trademarked Nykelrom) adaptable to standard frame 
toasters. It is ruggedly made of die-cut mica, wound with 
flat ribbon nickel-chrome alloy resistance wire. Metal re- 
inforcement strip is added on top and bottom. Ratings: 
110-120 volts, 475 watt. H. W. Tuttle & Co., Adrian, 
Mich. 
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PILOT LIGHT 
ASSEMBLIES 


Pte SERIES—Designed for 
om NE-51 Neon Lamp 


Features 


e THE MULTI-VUE CAP 

© BUILT-IN RESISTOR 

© 110 or 220 VOLTS 

© EXTREME RUGGEDNESS 
e VERY LOW CURRENT 


Write for descriptive booklet 


cetieiidiniieeee .. AAERE LY 


The DIAL LIGHT CO. of AMERICA 


FOREMOST MANUFACTURER OF PILOT LIGHTS 


900 BROADWAY, NEW YORK 3, N. Y. 
Telephone—ALgonquin 4-5180 


COLL 
INSTANTANEOUS 


transfer from normal to emergency 
service by the 


NEW Improved ZENITH 
AUTOMATIC TRANSFER SWITCH 


For use where continuous lighting is absolutely neces- 
sary. Electrically held. All contacts on one shaft. Simple. 
Positive. Transfer in 1/25 sec. No “Off” position pos- 
sible. A.C. to A.C., A.C. to D.C. 
Any combination 1, 2, 3, 4-pole 
types, 18 capacities, 30 to 400 
amps. Also made in electrically 
operated-mechanically held type. 


PROMPT DELIVERY 


Send for New Zenith Catalog 


Magnetic contactors, remote control, and 
automatic time switches, reset, interval, and 
process timers, program clocks. Control 
equipment for special jobs. Write 


ZENITH ELECTRIC CO. 


st Walton Street Chicago. Illinois 


COMPACT BIPOLAR TYPE SOLENOID 
Compact, bipolar pull-type a-c solenoid (Catalog 10456) 
has a fully laminated magnetic circuit construction and 
features exceptional force and stroke characteristic. It is 
particularly well adapted to spring-loaded machine tool 


— 
‘ 


applications. Design differs from conventional solenoids 
in that the pull characteristic is ascending with decrease 
in stroke, with the sealing pull very high owing to contact 
of two pole faces instead of one. 

Maximum stroke is 1 in. with pull increasing from 14 lb 
at 4-in. stroke to 35 Ib at %-in. stroke. Solenoid is avail- 
able in open or enclosed types. Illustration is of the 
enclosed type with side cover plate removed. This solenoid 
is one of a new series designed by the manufacturer for 
design applications that require compactness and power. 
Automatic Switch Co., 49-B E. 11th St., New York 3. 


CAPACITOR MOTOR 


Quiet operation and streamlined external appearance fea- 
ture this capacitor motor available in % to 3%4-hp ratings. 
Typical applications are found in oil burners, air-condi- 


tioners, stokers, refrigerators and other equipment where 
these features are highly desirable. The ingeniously de- 
signed hood can be easily slipped off thereby permitting 
inspection without dismounting the motor. The Brown- 
Brockmeyer Co., Dayton 1, Ohio. 


ELECTRONIC TIMING CONTROL 


Electronic timer (Speco-Rhein) has been designed for 
controlling repeat-cycle timing and other sequential oper- 


ations in injection molding machines, machine tools, heat 
treating equipment, spot welders, etc. Standard model 
provides timing ranges from Yo sec to 60 sec. Other 
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FOR TROUBLE-FREE WIRE PERFORMANCE 


125 Permanently Insulated ROCKBESTOS Wires, Cables and Cords 





ROCKBESTOS ALL-ASBESTOS APPLIANCE LEAD WIRE 
Sizes No. 8 to 20 AWG solid or stranded copper, monel or 
nickel conductors insulated with .031" or .040” of im- 
pregnated felted asbestos in black, white or colors. 

Whether you make waffle irons, hot-plates, 
small motors, ranges, water heaters, radios, 
ovens or blueprint machines, we can give you 
an asbestos lead wire made to fit the electrical 
and mechanical requirements of your product. 


Se ephenh pin ane a» LUn Lia! | itcecs «Eee 





ROCKBESTOS A.V.C. 600 VOLT MOTOR LEAD CABLE 
(National Electrical Code, Type AVA) 

Size No. 18 AWG to 1,000,000 CM insulated with two walls 

of impregnated asbestos and a high-dielectric varnished 

cambric insert, with a heavy asbestos braid overall. 

Use this apparatus cable for coil connections, 

motor and transformer leads exposed to over- 

loads or high ambient temperatures. It makes 

a permanent installation as it is resistant to 

heat, flame, oik, grease and moisture. 


nc 


ROCKBESTOS A.V.C. 600 VOLT SWITCHBOARD WIRE 
(National Electrical Code, Type AVB) 

Sizes No, 18 to No. 4/0 AWG with varnished cambric and 
impregnated asbestos insulation and gray, black, white or 
colored flameproof braid, 

Combine fire insurance and fine appearance in 
your switchboards with Rockbestos Switch- 
board Wire. It is fireproof and will not dry out 
under heat. Sharp, clean bends can be made 
without cracking as the asbestos wall acts as a 
cushion under the braid. Rockbestos A.V.C. 
Hinge Cable and Switchboard Bus Cable have 
same fireproof and heatproof characteristics. 





ROCKBESTOS ALL-ASBESTOS 600 VOLT 
FLEXIBLE CORD 

Sizes No. 10 to 18 AWG with two or three conductors in- 
sulated with impregnated felted asbestos and covered witha 
heavy asbestos braid. 

his heavy duty heat-resisting flexible cord is 
ideal for high wattage lighting units, apparatus, 
floodlights, etc., that are used in hot spots or 
develop heat in operation. For moisture resistant 
type specify Rockbestos A.V.C. construction. 
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ROCKBESTOS APPARATUS HEATING CABLE 
No. 19 AWG nickel-chromium resistance wire insulated 
with 040" of impregnated felted asbestos and covered with 
4/64" waterproof lead sheath, 

Manufacturers of photographic developing 
tanks, candy making equipment, soil heating 
able kits and other devices requiring con- 
trolled distribution of mild heat can use this 
pliable heating cable to advantage. 






ROCKBESTOS THERMOSTAT CONTROL WIRE 
Sizes No..14, 16 and 18 AWG in two to six conductors with 
0125", or .025" or (for 115 volt service) 031" of impreg- 
nated felted asbestos insulation and steel armor. 

A multi-conductor control wire for low voltage 
intercommunicating, signal, and temperature 
control systems. Lifetime heatproof, fireproof 
insulation and rugged steel armor give trouble- 
proof circuits. ° 


bo 
ROCKBESTOS ASBESTOS INSULATED MAGNET WIRE 


Round, square and rectangular asbestos insulated conductors 
finished to meet varying winding conditions and coil treat- 
ment requirements, 

Protect your motors against heat-induced 
breakdowns with class B windings of Rock- 
bestos Heat-Resisting Magnet Wire. Leads of 
Rockbestos A.V.C. Motor Lead Cable will 
complete the failure-proofing. 


ROCKBESTOS A.V.C. 600 VOLT POWER CABLE 
(National Electrical Code, Type AVA) 

Sizes No. 18 AWG to 2,000,000 CM insulated with lami- 
nated felted asbestos, varnished cambric, and asbestos braid. 
Other constructions for service voltages to 5000. 

For protection against failure caused by 
conductor-heating overloads and high ambient 
temperatures use this permanently insulated 
heat and flame resistant power cable for the 
internal wiring and power leads of products. 









From the three basic designs illustrated Rockbestos 
has developed a complete line of 125 failure resisting 
wires, cables and cords, a few of which are described. 
All have the same performance guaranteeing charac- 
teristics detailed below. Write for information, samples. 


Rockbestos Permanent Insulation insures Long-Lived Service 


A tough impregnated asbestos braid, resistant to heat, flame, 
moisture, oil, grease, alkalies and corrosive fumes. 


2 Felted asbestos insulation impregnated with heat, flame and 
moisture resistant compounds will not dry out with age, burn, or 
bake brittle under high temperatures. 

3 Lubricated varnished cambric for high dielectric strength and 
added moisture resistance — protected from heat, flame and 
oxidation by felted asbestos walls. 


4 Impregnated asbestos insulation that withstands heat of over- 
loads and aging and won't become brittle, crack, rot or burn. 

5 Conductors are perfectly centered in helically applied non- 

flowing insulation and will always remain so. 


ROCKBESTOS FIREWALL HOOKUP WIRE 
Sizes No. 22 to 4 AWG in 1000 volt rating, and No. 12, 14 
and 16 AWG in 3000 wolt insulated with high dielectric 
synthetic tape, impregnated felted asbestos and covered with 
color coded lacquered glass braid. 

Originally designed to meet the demand of air- 
borne radio equipment manufacturers for a 
flame and heat resistant wire and widely used 
since in ground, marine and mobile communica- 
tions systems, electronic devices and apparatus. 
Operating temperature range 125° C. to minus 
50° C. Ideal for wiring harnesses in compact 
apparatus and small motor, coil, transformer 
and dynamotor leads. Also with tinned copper 
shielding braid and in twisted pair, tripled or 
cabled multiconductor constructions. 


Ree 
—— 
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ROCKBESTOS ALL-ASBESTOS 600 VOLT RHEOSTAT CABLE 
(National Electrical Code, Type AIA) 

Sizes No. 18 AWG to 1,000,000 CM insulated with a heavy 
wall of felted asbestos, covered with a rugged asbestos braid 
finished in black, white or colors. 

Use this power and rheostat cable for wiring 
rheostats, switchboards, elevator, locomotive 
control panels and equipment exposed to heat, 
fumes and fire hazard. For flexible stranded 
conductor specify Rockbestos All-Asbestos 
Flexible Apparatus Cable. For solid conductor 
specify Rockbestos All-Asbestos Rheostat Wire. 


ROCKBESTOS 300 VOLT HEAT RESISTING 
DUPLEX FLEXIBLE CORD 

(Underwriters’ Type AFPD) 
Sizes No. 10 to 18 AWG stranded plain copper conductors 
tnsulated with impregnated felted asbestos, polarized, twisted 
together and covered with a cotton braid. 
This duplex heat resisting flexible cord is ap- 
proved by the Underwriters’ Laboratories for 
use in fixtures and is recommended for appa- 
ratus leads where moisture resistance is not re- 
quired. Other types also available. 


ROCKBESTOS PRODUCTS CORP. 
833 NICOLL STREET, NEW HAVEN 4, CONN. 


ROCKBESTOS 


The Wire with Permanent Insulation 





141 


MODEL NO. 55DP 
Sets 2 Rivets 
At One Time-— 


120 A MINUTE 


FOR ASSEMBLIES OF: — 


Cutlery Handles 
Small Locks 
Name Plates 
Radio Chassis 

Electrical Parts 

Clock Cases * Toys 
and a wide variety 
of similar products 
Milford manufactures 15 
standard rivet setters, de- 
signs and manufactures 
rivets in endless variety. 
Call Milford for sugges- 
tions on assembly opera- 
tions to cut costs, save 
time, increase profits. 


THE MILFORD RIVET 
& MACHINE CO. 


871 Bridgeport Ave. 
MILFORD, CONN. 


1014 West River St., Elyria, Ohio. 


Inquiries may also be addressed to our subsidiary: 
THE PENN RIVET G MACHINE CO., PHILADELPHIA 33, PENNA. 





Let a WELD-BILT engineer show you 
ways to speed up your materials han- 
dling methods while reducing your op- 
erating costs. 

PORTABLE ELEVATORS @ HYDRAULIC LIFT 


TRUCKS @ 2 & 4 WHEEL TRUCKS e@ TIERING 
MACHINES @ BARREL TRUCKS & RACKS 


Leading American industries use and endorse 
WELD-BILT equipment. Write for illustrated 
folder. 


The WELD-BILT Heavy-Duty 
Hydraulic Lift Truck — 
6,000 to 10,000 Ib, Capacities. 


WELD - BILT 
Portable Elevator 


ISR ae 


233 Water St., West Bend, Wis. 
Materials Handling Engineers 





timing ranges are available on specification. 

Interval variations are less than 2 per cent in repea 
cycle timing and less than 3 per cent for up to 10 
per cent variation in line voltage. Use of electroni: 
circuits eliminates need for clutches and gears. Dial scak 
is logarithmic with dial dimensions wider in the shorte 
time periods. Timer has a cast aluminum housing. Dimen 
sions: 5 x 7 x 3% in. Special Products Co., 9115 Brook 
ville Rd., Silver Springs, Md. 


POLYETHYLENE-INSULATED 
LOOP ANTENNA WIRE 
Polyethylene-insulated, small-diameter wire (K-1044) has 
been developed especially for winding of loop antennas for 
home radio receivers. Overall diameter of wire is only 


0.038 in. Conductor is soft copper wire No. 24 AWG. 
Feature of this wire is its very low electrical loss at radio 
frequencies. The “Q” factor of an average loop—6 x 9 in. 
—is of the order of 200, and is often higher. Rigidity 
of the hardened polyethylene insulation makes conventional 
coil supports unnecessary, thus eliminating a source of addi- 
tional electrical loss. Inherent properties of the polyethylene 
such as resistance to moisture, acids, etc., add to service 
life under varying atmospheric conditions. Federal Tele- 
phone and Radio Corp., Newark 1, N. J. 


FLUORESCENT FIXTURE CAPACITOR 


Specially designed capacitors for fluorescent fixtures 
(trademarked Ballastron) provide high power factor cor- 
rection for low power factor ballasts. Capacitor mounts 
conveniently in the fixture channel near the ballast and 
connects directly across a-c line. No drilling or alteration 
of existing fixture design is required. Standard’ models 
are available for 25, 50 and 60 cycles, 118 and 236 volts. 
Units are UL-approved. The Capacitron Co., 849 N. 
Kedzie Ave., Chicago 51. 


SELF-FLASHING PILOT LIGHT 


Self-flashing pilot light provides a convenient, compact 
signaling device for a wide range of applications in electrical 


equipment. The self-timing flasher incorporated in the de- 
vice flashes at a rate of 60 to 80 times per min when actu- 
ated. Flashing action is effected by means of a sealed, glass- 
enclosed thermal unit of the hot wire type which provides « 
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Utilizing a continuous strip of solderless termi- 
nals and a completely automatic crimping cycle, 
the AMP Automatic Machine achieves produc- 
tion speeds in excess of 3300 identical electrical 
connections per hour without special operating 
skill. Now—manufacturers who mass-produce 
products requiring electrical connections can 
eliminate the slow production methods used 
heretofore. Write, wire, or telephone for full 
information. 


AIRCRAFT-MARINE PRODUCTS INC. 


1521-35 North 4th Street, Harrisburg, Pa. 


Sole Canadian Representative: 
F. Manley & Sons, Ltd., 82 Adelaide Street, E., 


Toronto, Ont., Canada 


f “PRECISION ENGINEERING 7X , , \ Z APPLIED TO THE END OF A WIRE” 


THE Exe DEVELOPMENT TO REDUCE PRODUCTION COSTS WITHOUT CAPITAL INVESTMENT 








<¢ 42 insulation- 


Insvlation- 
support 


we 


support 


Types of AMP Solder- 
less Terminals for solid 
or stranded wire. Stock 
terminals or designedto 
Particular requirements. 


MARCH 1947 


GRA@QOIL 


“One Good Turn -or a Million” 


%* Here, in expanded plant facilities, GRACOIL Coils and 
Transformers are expertly designed and built to exact speci- 
Plan your next product with GRACOILS. 


fi. 


LAYER-WOUND COIL 


fications. 


LOW VOLTAGE 
TRANSFORMER 


Q 


FULLY ENCLOSED GENERATOR 
TRANSFORMER FIELD COIL 


““One Good Turn-or a Million” 


Write for New Circular— No Cost— No Obligation 


THE GRAMER COMPANY 


Established in 1935 


Electrical Coils and Transformers 
2734 'N. PULASKI RD., CHICAGO 39, ILL. U.S.A. 
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positive snap-action make and break. External relay or 
resistance-wound bimetal strip is not required. Current 
consumption of complete unit is only 200 ma. Device oper- 
ates on up to 32 volts, d-c, or to 125 volts, a-c. An external 
resistor, rated 500 ohms, 25 watts, is required for latter 
operation. Entire assembly, including timer, lamp and 
phenolic housing, is only 34 in. long with flange diameter 
of 1% in. Single-hole panel mounting is provided. D&M 
Manufacturing Co., 2 Delford Ave., Bergenfield, N. J. 


COMPACT TEMPERATURE CONTROL 


Dust-proof, compact temperature control shown here 
Bulletin No. 2, Therm-O-Disc) has many applications in 
such electrical equipment as space heaters, food warmers, 


| 


clothes dryers, etc. Available in several standard models 
in a variety of contact arrangements, and various d-c or 
a-c ratings. Temperature ranges: 60-210 F to 500-600 F. 
Temperature settings below 60F are available on specifica- 
tion. Mansfield Electric Controls Co., 89 W. Luther Place, 
Mansfield, Ohio. 


FEED-THROUGH CAPACITORS 


Tubular-ceramic type feed-through capacitors (desig- 
nated Hi-Q) have high capacitance rating in relation to 
size and find special applications where space-saving is an 
important consideration. Capacitors are fitted with cad- 
mium-plated feed-through bushings. Lengths, exclusive of 
hexagonal head, are %2 in. to %e in. Capacitors from 0.125 
in. to 0.272 in. OD are accommodated. Capacitance range 
is from 5 mmf to 17,500 mmf. Electrical Reactance Corp., 
Franklinville, N. Y. 


PHOTOELECTRIC COUNTER 
Photoelectric counter “package unit” (Type Pl) com- 
prises a photoelectric control, light source, and a electric 
counter, all suitably connected. The control and light 


source are located at point-of-count, but the electric counter 
may be wired as a remote control. Applications include 
counting operations in machinery used in can and box 
manufacture, bottle and tube manufacture, and the like; 
in counting punch press and screw machine output; and 
also for selective counting by height or length. Speed of 
operation is up to 600 counts per min. Operating range: 
6 ft between photoelectric control and light source. Maxi- 
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meee BM Oe BOE 


TT. 


Be CPi 





— _ 


Electrical Resistance Wire 


ROM TIME TO TIME, a product is 

developed which—by virtue of its 
originality, overall superiority and 
general acceptance—meets with in- 
stantaneous and lasting success. In 
so doing, it establishes itself as the 
standard of quality by which all 
other similar products are judged. 


In industry, an outstanding ex- 
ample of this is NICHROME. 


NICHROME is a nickel-chromium 
alloy electrical resistance wire which 
is made only by Driver-Harris Co. 
Further, it is a trade mark, offic- 
ially registered by the U.S. Patent 
Office on August 11, 1908 more than 
thirty-eight years ago. Its leader- 
ship in the electrical resistance field 
brilliantly reflects the highly 
specialized knowledge of technical 
processes and precise metallurgical 
controls which have made possible 
Driver-Harris’ outstanding alloy de- 
velopments for more than 47 years. 


Although there are several 
excellent nickel-chromium alloy 


*Trade Mark Reg. U.S. Pat. Off. 


combinations, there is only one 
NICHROME—and it is made only 
by the Driver-Harris Co. 


Remember this when next you 
buy electrical resistance wire. Be 
sure your supplier understands that 
you want the genuine NICHROME 
made only by Driver-Harris, for no 
other company manufactures 
NICHROME. 


Driver-Harris 
COMPANY 


Exclusive Manufacturers of Nichrome 
HARRISON, N. J. 
BRANCHES: Chicago @ Detroit @ Cleveland 
Los Angeles @ San Francisco @ Seattle 


The B. GREENING WIRE COMPANY, LTD. 
Hamilton, Ontario, Canada 








HOW TO TIGHTEN A 
SOCKET SCREW’S GRIP 


... without safety wires 


Specify BRISTO “Multiple-Spline” 


Defying vibration that often shakes “‘hex”’ screws loose... 
speeding assembly of products with hard-to-reach fastening 
points . . . easing disassembly — BRISTO ‘‘Multiple-Spline”’ 
Socket Screws are now making a hit with many designers and 
production men. 


BRISTO “Miultiple-Spline” gets its tighter grip from the 
unique way the wrench, geared to the spline-shaped socket, 
pulls the screw around. No expanding pressure. No bursting or 
rounding out of socket walls. Yet, a flick of the wrench re- 
leases the deep-seated grip. 


Literature describing BRISTO “Multiple-Spline’’ Socket 
Screws and their many applications is yours for the asking. 


THE BRISTOL COMPANY, Mill Supply Division, 
153 Bristol Rd., Waterbury 91, Conn. 


wry “muttipte-spune” means TIGHTER 
NO EXPANDING PRESSURE: THE KEY PULLS THE SCREW AROUND 


Only the ““B-LINE” 
has the right 
socket screw for 
every application 


a 
a UL 
¥ 


TTL 





mum number of counts before returning to zero: 99,')9y, 
Counter may be reset to zero by manual reset knob.. Po ver 
supply: any 115-volt, 60-cycle standard source. More than 
one counter can be incorporated for multiple controls. Ph: to- 
switch, Inc., 77 Broadway, Cambridge 42, Mass. 


MINIATURE ROTARY SWITCH 
Miniature-type rotary switch (diam, % in.; depth, 
in.) has a contact pressure of 2% lb and finds wide applica- 
tion in most circuit combinations up to 5 amp, breaking 
up to 1 amp at 110 volts. 
Clockwise or counter-clockwise rotation through 360 deg 


pee 
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makes it possible to move from one position to another 
with a minimum of travel. For instance, switch may be 
turned directly from No. 1 position to No. 10. Stops may 
be incorporated to allow rotation only through certain posi- 
tions. It is designated Series 5000 Roto-Switch, and comes 
in shorting and nonshorting types. Shafts are supplied 
with knob or screw adjustments. Grayhill, 1 N. Pulaski 
Rd., Chicago 24. 


HEAVY-DUTY INDUCTION MOTOR 


Heavy-duty squirrel-cage induction motors feature fabri- 
cated steel frames plus drip- and splash-proof construction. 
Applications cover large-power drives from 100 to 1000 hp, 
speeds 1800 rpm and lower. Easily removable access plates 
facilitate inspection and cleaning on larger ratings. Double- 
end ventilation is provided by a blower at each end of rotor. 


Sealed bearings can be cleaned and refilled without motor 
disassembly. Starting characteristics are NEMA Class B 
(normal torque, low starting current) for across-the-line 
starting. Electric Machinery Mfg. Co., 1331 Tyler Ave. 
Minneapolis 13. 


STEP-DOWN TRANSFORMER 
Manufacturer’s new line of step-down transformers for 
220 to 110 volts has been made available in the following 
ratings: 100, 250, 500, 750 and 1000 watts. Two standard 
types are made: A steel-housed model, potted in a moisture- 
proofiing compound, and proyided with 6-ft cord, plug and 
receptacle; and an open-frame unit for built-in applications. 


Special ratings are available on specifications. The Gulow 
Corp., 99 Park Place, New York 7. 
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: NAVY TYPE SEALED BID SALE 


2S If you use or sell fittings to take electric cable through 
e- walls, ceilings, floors, decks, bulk-heads, housings, tanks, 
r. etc., here are items you can use. The component parts are 
made of Brass, Steel, Bronze or Aluminum and may be 

_ E R M I N A L adapted to the production of a variety of industrial equip- 

ment. Best quality (used for battleships and submarines 

during the war) and ata price you set yourself. $1,200,000 

worth of these fittings will be placed on sealed bid sale in 

A N D March. Make sure you have an opportunity to bid. Write 

today to each of the WAA offices listed below and ask to 

have bid offering lists mailed to you. Each of the listed 


offices will be conducting its own sales. You have 12 
% T U F F I N G chances of being low bidder. 


List of W AA offices conducting sales of Navy Type Ter- 
minal and Stuffing Tubes during March: 


Atlanta + Birmingham -« Boston + Los Angeles + Minneapolis » New York 
B T U B E S Portland + Richmond + Philadelphia » San Francisco * Spokane « St. Louis 
ne 


e., NO PRIORITIES NEEDED 

so ,r rT es 0 F GENERAL DISPOSAL fa ve 
sM ye 
rd WAR ASSETS ADMINISTRATION 
: Grover < Peaen. + Poh Wach « Waskns, « tosden » seamemtie = Kaa ie =< UE toe 


a 
Angeles « Louisville » Minneapolis « Nashville « New Orleans « New York « Omaha « Philadelphia «. Pori- 
ond, Ore. ¢ Richmond « St. Louis « Salt Lake City « San Antonio + San Francisco « Seattle « Spokane « Tulsa 
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Y-20 mca eure 


e BUILT-UP MICA INSULATION e 


for DOMESTIC 
-ELECTRIC APPLIANCES - 


Y-26 High-Heat Mica Plate is a composite, inorganic- 

bonded highly-integrated sheet mica insulating mate- 

rial built up from mica splittings, and approximating 

raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without 

change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents 

Does not deteriorate when stored. 

Available in sheets of large area or in full-size 

punchings. 

Can be stamped cleanly to specified design. 

Inquiries are invited. Samples for test purposes and 

pamphlet will be sent on request. 

e Our engineering service is available at any time 
to help solve your insulating problems. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


STRIPPERS 
AND CUTTERS 


ain 


e CLEAN CUTTING 
© PRECISION STRIPPING 


e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating 
blade principle, unlike ordinary strippers, assuring 
a complete and clean stripping of insulated cover- 
ing with single pull of handle. This engineering 
achievement also insures a permanently precision ad- 
justment to all types of wire and cable in its capac- 
ity range until readjustment is desired. The Model 
S-30C will accommodate all cables up to 34” dia., 
stripping clean without scratching, marring or in 
any way injuring insulation of internal wires (Mod- 
el S-130) available for cable up to 1” diameter also 
indispensable for stripping parallel wire and heater 
cord. Send Sample Wires and have your stripping 
problems S ee by Wenco. 

or your copy of new Bulletin 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SIMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS DIES STAMPINGS * SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
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SPRING-TYPE SHIELD CAN FASTENER 
Shield-can fastener shown here is designed to eliminate 
lugs, nuts and lockwashers in mounting shield-cans to radio 
chassis. It can be used for a wide range of chassis thick- 
nesses. When inserted, the fastener snaps quickly into 
chassis holes and automatically forms a strong positive 


lock. The two pronged ends compress to enter, then snap 
out when pushed through, thus securely gripping the 
underside of the chassis with a spring pull. Long, spring- 
arch construction serves to take up variations in hole 
locations in cans and in chassis thickness. The Palnut 
Co., 66 Cordier St., Irvington 11, N. J. 


CONTROL TRANSFORMER 
General purpose control transformer illustrated here is 
typical of a line of units made to meet specific requirements 
within a range of capacities from 10 va to 50 va and any 
output or input voltage from 1 to 230 volts. Rugged con- 
struction is featured and ratings are described as conserva- 


tive. Illustration is of a 15-va transformer mounted on 
a 4-in. boxplate. Standard Electrical Products Co., 401 
Linden Ave., Dayton 3. 


D-C POWER SUPPLY 
Selenium-rectifier type heavy-duty d-c power supply 
provides an output of 0 to 6 volts in 36 steps at a maximum 
continuous current of 50 amp. Operation is from any 
110-120-volt, single-phase 60-cycle line. Built-in fan pro- 
vides ventilation. Inclined instrument and control panel 


facilitates visibility and accessibility to controls. Unit is 
equipped with on-and-off switch, pilot light, d-c precision 
voltmeter and ammeter, protective fuse, one tap switch for 
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Whether the need is a dependable 
ignition cable for spark plug-to-magneto 


connection on our engines or magnet wire 
for our electric motors . . . we know that 
Auto-Lite has the wire or cable to do the 
job,'’ say Fairbanks-Morse engineers. 


Auto-Lite, with more than 36 years of 
experience, has the facilities, the testing 
equipment, the engineering and manu- 
facturing skills to build the right wire for 
the right job. There’s an Auto-Lite wire 
or cable to fill every industrial need. 


THE ELECTRIC AUTO-LITE COMPANY 


Sarnia, Ontario Wire and Cable Division Port Huron, Michigan 


AUTO-LITE WIRE:“CABLE 


TUNE IN THE AUTO-LITE RADIO SHOW 
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Leh e- ee oe a 
IS REALLY 


It may look like just one screw to you — but it's 
really twins, because it's doing the work of two 
screws — doing it cheaper and doing it better. 
A well-known manufacturer of household appli- 
ances (name on request) thought his product had 
too many screws and asked our Engineering De- 
partment. We thought so, too, and developed 
this single screw which works better and costs 
less. It will take only a three-cent stamp and a 
minute of your secretary's time to find out what 
we can do for you. 


NEW ENGLAND SCREW COMPANY 
WManufacturers of Special Screws 


KEENE, NEW HAMPSHIRE 


SMALL PATTERN 

LARGE PATTERN 

MACHINE SCREW 
BOLT SIZES 

SPECIAL SIZES 
High Quality 

Volume Production 

Prompt Delivery 

Popular sizes carried 

in stock. 


Ra hal 
Washer & Stamping Co. 


. BOX 1756 


4915 GRANT AVENUE P 
CLEVELAND 5, OHIO 


coarse adjustment and one tap switch for vernier adjust- 
ment. Accurate Engineering Co., 2005 Blue Island Ave., 
Chicago 8. 


RECEIVER TUBE LIFE TESTER 

Apparatus for testing life of receiver-type electron tubes 
under pulsed operating conditions consists basically of four 
units: A control panel, power unit, pulse modulator, and 
tube test rack. Power unit provides all potentials normal'y 
required for such tests. Auxiliary power unit supply is 
provided for applications requiring greater power. Thi 
modulator delivers to tube grids a positive pulse adjustable 
from 50 to 350 volts. Pulse current of 10 amp at a.0.01 
duty cycle is available. Width of the pulse may be varied 
from 1 to 25 microsec by means of plug-in type delay lines. 


Repetition rate may be adjusted from 500 to 2500 times 
per sec. Output impedance of the modulator is 100 ohms. 
A matching system allows use with extremely low imped- 
ance loads without seriously affecting its operation. 

All operating adjustments of power supply and modu- 
lator are available from control unit. Self-contained multi- 
range meter allows all supply voltages and currents to be 
read without use of auxiliary apparatus. Entire assembly 
mounts in standard 19-in. relay rack. When equipped 
with 500-volt power unit, the assembly occupies an overall 
space of 19 x 14x 21 in. Apparatus has been designed by 
the manufacturer in cooperation with the Evans Signal 
Laboratory, Belmar, N. J. The manufacturer is Chatham 
Electronics, 475 Washington St., Newark 2, N. J. 


UHF SIGNAL GENERATOR 


General-purpose signal generator (610A) provides a 
frequency range of 500 to 1350 mc. Laboratory applications 
include determination of gain or alignment, obtaining an- 
tenna data or measuring standing-wave ratios; reading 
single-stage or conversion gain, signal-to-noise ratios, 
circuit “Q”, or transmission line characteristics. 

Instrument will provide accurate voltages from 0.1 
microvolt to 0.1 volt over its frequency range. R-f output 


may be continuous, amplitude-modulated, pulsed, or square- 
wave modulated. Pulse length can be readily controlled 
between 2 and 50 microsec. Pulse rate is variable from 
60 to 3000 times per second. Hewlett-Packard Co., 395 
Page Mill Rd., Palo Alto, Calif. 


ELECTRICAL MANUFACTURING 





Improved operation of automobile radios 


Te OE ye . 
METER eee, 


with radio antenna lead-in cable ¢ 
insulated with 


Du Pont ae 


Now, with the use of Du Pont polythene, 
it is possible to make a lead-in cable, from 
the antenna to the instrument, that helps 
to assure proper operation of automobile 
radios —a lead-in cable that is water-tight, 
has excellent electrical properties, is eco- 
nomical to assemble, and gives long service. 


Du Pont polythene has been successfully 
used as the insulating material for the 
shielded lead-in tubing made by The Amer- 
ican Brass Company, Waterbury, Conn., 
because it has low capacitance and is usable 
over a wide range of temperatures. In ad- 
dition, Du Pont polythene has these other 
outstanding advantages : 


RESISTANCE TO MOISTURE — Poly- 
thene has low moisture permeability, protects 


Du Pont manufactures polythene molding powder, 


the cable from short circuits caused by 
moisture. 


LASTING FLEXIBILITY — Polythene 
withstands twisting and bending over a wide 
range of temperatures, 


HIGH ‘*Q”— Electrical losses within a 
polythene-insulated cable are negligible. 


EASE OF HANDLING — Polythene has 
good extrusion qualities, is economical to 
assemble. 


Your insulating problem may be solved 
by using Du Pont polythene. Write us for 
complete information on this light-weight, 
durable insulating material. E. I. du Pont 
de Nemours & Co. (Inc.), Plastics Dept. 


Commercial extruders convert polythene into the forms of 
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133, Arlington, N. J. 


A Extruded wbe of Du Pont polythene, Type PM-1, 
0.125” I. D. x 0.200” O. D. (one of many sizes), used 
for inner core of shielded lead-in tubing for a radio 
antenna. Polythene is ideal for this core because it is 
easily extruded, retains electrical properties. 


B Tinned copper basket-weave braid is woven over 
inner core of polythene to incorporate electrical prop- 
erties necessary in shielded lead-in tubing. 


C The outer jacket, Type PM-2 polythene, about 35 


mils thick, adds neat appearance, seals out water. 


Ae Le 
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Since 1857 


The Klein Pocket Tool 
Guide showing the Klein 
line and containing useful 
tables and information 
will be sent without 
charge. 


Mathias 


KLEINS 


mean faster 
Production 
Schedules 


Klein Pliers can help cut assembly 
and wiring time in two ways: 
First: The complete Klein line pro- 
vides exactly the right plier for 
each job—husky side cutters for 
tough wiring jobs—long-nosed 
pliers with needle points to reach 
those hard-to-get-at places— 
oblique cutters that clip through 
tough wire and save time on any 
assembly. 


Second: The care with which Klein 
Pliers are made assures closely 
matched jaws. Sharp cutting 
knives stay keen—a spring to the 
handles prevents tiring hands— 
and the perfect balance gets jobs 
done quicker. 

Despite stepped-up production, 
the demand for these quality tools 
still exceeds supply. Your supplier 
will furnish them as soon as he can. 


ASK YOUR SUPPLIER 


Foreign Distributor: International Standard 
Electric Corp., New York 


& Sons 


ada 


ILLINOI 


PORTABLE CATHODE-RAY OSCILLOSCOPE 

Portable 3-in. cathode-ray oscilloscope (Type WO-79A) 
provides a frequency range and high-gain characteristics 
that permit close examination of high speed transients ang 
pulsed voltages for test analysis. Instrument can be used 
for analysis of frequency components up to 6 mc in trans ent 
and pulsed voltages of the order of 1 microsec. Typical 
applications include measurements of extremely short, 
sharp-fronted pulses produced by television synchronizing 


7 


j 


) 
J 


and deflection circuits, ignition systems, pulse generators, 
radar equipment, and other electronic devices. 

Major components of the instrument include calibrated 
horizontal and vertical input attenuators, high-gain hori- 
zontal and vertical amplifiers, a synchronizing amplifier, a 
time-base oscillator and sweep generator, and intensifying 
amplifier, low voltage and high voltage power supplies, and 
the cathode-ray tube. Voltage amplitude of a signal can 
be measured conveniently by the built-in calibrated volt- 
meter on front panel. Oscilloscope weighs 42 lb. LIllustra- 
tion shows circuit and structural details (note the tube-like 
retractable light shield pulled forward in the picture). 
Overall dimensions are 14% x 8% x 18% in. Radio Cor- 
poration of America, RCA Victor Div., Camden, N. J. 


WIRE TERMINAL CRIMPING HAND TOOL 

High-speed, compact, pneumatic hand tool for installation 
of solderless-type wire terminals has a fast trigger-type 
control, lightweight cast aluminum pistol-grip handle, and 
interchangeable heads. Each set of tool-steel crimping 
jaws accommodates several different wire sizes. Total 
range of wire sizes accommodated by this tool is from 22 
to 14. Toggle action used in the tool provides 2000 psi 
crimping pressure from 85 psi air pressure. Air consump- 
tion is very low. Design provides a high safety factor of 
300 per cent for the air cylinder. Weight: approximately 


3 lb. Small size permits use in hard-to-reach places. 
Light weight reduces operator fatigue. Aircraft-Marine 
Products, Inc., 1521-35 N. Fourth St., Harrisburg, Pa. 


ERRATUM 

The review of the Scaico expanding-tube type thermo- 
stat manufactured by Smith Control & Instrument Corp., 
1329 Highland Ave., Needham 92, Mass., which appeared 
on p. 130, February, 1947, issue of ELECTRICAL MANUFAC- 
TURING, contained an inadvertent typographical error. The 
sensitivity of this thermostat was given as +2 F and +1 F. 
Actually, this should have read +0.2 F and + 0.1 F, 
respectively. 
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QDellabeston 


RANGE AND APPLIANCE LEAD WIRE 


Deltabeston identifies the superior line of 
General Electric wire and cable, insulated 
with compounded asbestos and synthetic 
resins, that assures long, dependable service. 
Appliances, whether stoves and toasters or 
sunlamps and radios, provide years of satis- 
factory use when wired with Deltabeston. It 
goes a long way in building customer loyalty. 

In manufacturing, Deltabeston simplifies 
and speeds assembly and inspection. It can 
be severely bent without weakening the in- 
sulation. The ends strip freely. Deltabeston’s 


*Trade-mark Reg. U.S. Pat. Off. 


resistance to wear, heat, and moisture offers 
dependable service throughout the life of 
the appliance. 

If you have a wiring problem, look to G.E. 
and Deltabeston for a ready answer. Write 
for samples and your copy of our mew, com- 
prehensive booklet that contains useful in- 
formation on asbestos, glass and synthetic 
types of Deltabeston Appliance Lead Wires. 
Address Section Y52-322, Appliance and 
Merchandise Department, General Electric 
Company, Bridgeport 2, Connecticut. 


GENERAL @ ELECTRIC 
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ORIGINAL EQUIPMENT Engineers and designers will find here electrical and 


mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


S P E C I F I G AT l O N S Continued on second page following . 


A—SINGLE 
PHASE 
B—POLY PHASE 
C—DIRECT 
CURRENT 
D—UNIVERSAL 


Heinze Electric Co., Div .Cons. Elec. Lamp Co 


Delco Products Div. General Motors Corp. 


Alliance Mfg. Co. 

Baldor Electric Co. 

Barber-Colman Co, 

The Brown-Brockmeyer Co. 
Burke Electric Co. 

Century Electric Co. 

The R. W. Cramer Co., Inc. 
Eastern Air Devices, Inc. 
Electric Indicator Corp. 

tric Motor Corp 

Electric Specialty Co. 
Emerson Electric Mfg. Co. 
Fairbanks, Morse & Co, 
Genera | Electric Co. 
Haydon Mfg. Co., Inc. 
The A. W. Haydon Co. 


> 
> 
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Under 1/50 hp. 
Bs Fractional, 1/50 to 1 hp. 
Tntegral, 1 to 744 hp. 
than 7% hp. 


Shunt and Compound 
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Synchronous 
Split-phase induction 


j0n start-ind. run 





A—Normal torque 
and start current - 
torque, 

low start current 
C—High torque, low 
start current 
D—High slip | 

E| E—Low start torque, 
normal start current 
F—Low start torque, 
low start current 
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Open, self-ventilated 
Splash or drip-proof 
Totally enclosed 


External fan-cooled 
Explosion-proof 





FRAME 





FEATURES | BEARINGS | MOUNTING | 


Sleeve 

Ball 

Roller 

Sleeve, self-lubricating 





Brusb-lifting 
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your Noise Problems, too 


can he Solved Better 
with OD Quietones 


Just because Mom wants to bake a cake 
is no reason why she shouldn’t hear her 
pet soap opera. And sooner or later 
she’s bound to find out that some 
mixers don’t cause radio interference. 
Mixers equipped with C-D Capacitors, 
.or example, 


C-D’s experience in designing and 
building noise suppressors is unequalled 
in the capacitor industry. We are now 
manufacturing hundreds of types of 
noise filters for electrical appliances 
and equipment. It’s possible, of course, 


MICA «© DYKANOL « 


PAPER oe 


that the exact unit for solving your 
noise problem is not included. In that 
case, our engineers are ready and 
anxious to design and build the sup- 
pressor best suited to your specific 
requirements—better, faster, more eco- 
nomically. Consult with them. 


Catalog of standard types will be 
mailed on request. Cornell-Dubilier 
Electric Corporation, Dept. H3, South 
Plainfield, New Jersey. Other large 
plants in New Bedford, Brookline and 
Worcester, Mass., and Providence, R, I. 


ELECTROLYTIC 


CAPACITORS #1 AND 2 


Two of the Type MC Filter Capacitors designed for heavy 
duty service on buses, trucks, etc. for spark and noise sup- 
pression. Mechanically rugged, oil filled and impregnated and 
hermetically sealed. 


CAPACITOR #3 
A general purpose filter effectively controls radio noise energy 
created by fluorescent lamps. This capacitive — inductive type 
filter is compact and can be quickly installed in a variety of 
positions. Convenient leads simplify installation. 
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A—SINGLE 
PHASE 
B—POLY PHASE 
C—DIRECT 
CURRENT 
D—UNIVERSAL 


Under 1/50 hp. 


Fractional, 1/50 to 1 hp. 


ntegral, 1 to 74% hp. 


A—Normal torque 
and start current 


Open, self-ventilated 


otally enclosed 





Splash or drip-proof 


Howell Electric Motors Co. 


Jack & Heints Precision Industries, Inc. 


ORIGINAL EQUIPMENT 


OTOR (): 


SPECIFICATIONS 


Peerless Electric Co. 


Ohio Electric Mfg. Co. 
John Oster Mfg. Co. 


Kato Engineering Co. 


Janette Mfg. Co. 


z| | Kingston-Conley Electric Co. 


= 


wo 


wie 


wo 
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ABC} AC | AB |ABCD/ ABC | ABC | ACD} ABC 
ABCD} ABC | ABC 


Reliance Electric & Engineering Co. 


Robbins & Myers, Ine. 


Bignal Elec. Mfg. Co. 


F. A. Smith Mfg. Co., Ine. 
Telechron, Ine. 
Valley Electric Corp. 


> 





ELECTRICAL MANUFACTURING 





FRACTIONAL Hon, 


oe 


@ . 


WHY YOU SHOULD LET G-S 
MAKE YOUR SMALL GEARS 


we make. They give added dependability to the devices in which they are used. 

The superior advantages of G-S Small Gears are the result of more than a 
quarter century of specialization . . years of developing men, materials and ma- 
chinery to their present high degree of efficiency. Here, the best possible solutions 
to your small gear problems can be determined by our skilled engineers. Specifi- 
cations and production procedures, however exacting, will be established and 
carried out quickly and at moderate cost. Discuss your needs with a G-S Small 
Gear Specialist. Get suggestions, ideas, and cost estimates. This friendly service 
doesn’t obligate you at all. 


G we nste 1 better performance and longer life characterize the Small Gears 


The G-S Catalog Bulletin describes 
many different types and applica- 
tions of G-S Small Gears. Please ask 
for a copy on company stationery, 


MEMBER OF 


eee ee ae eRe a 
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INDUSTRY BANS RUST 
AND CORROSION cczé 


ING FASTENINGS 


Few industries can escape the destructive effects 
of rust and corrosion but a// industries can reduce 
their costly ravages in maintenance and breakdown. 

Here are five industrial applications where Har- 
per’s EVERLASTING FASTENINGS have licked rust 


and corrosion. 


MONEL STOPS CORROSIVE 
CHEMICALS Problems in salt pro- 


duction have been solved by using 
Monel bolts. In mining, treating and 
handling of many chemicals, non- 
ferrous alloys are the answer to ef- 
ficient operation. 


BRASS GUARDS WATER 
SYSTEMS In valves and pumps 


that compose the heart of water works, 
Brass fastenings help in eliminating 
the most common cause of replace- 
ment—rust. 


STAINLESS STEEL SOLVES 
OIL PROBLEMS Acids and 


gases at high temperatures attack 
metal but Stainless Steel alloys cut 
refinery replacements to a minimum, 
assure years of continued operation. 


UTILITIES CHOOSE SILICON 


BRONZE Weather is the bug-a-boo 
in power lines and other utility appli- 
cations. Silicon Bronze Bolts reduce 
season “cracking’’ and maintenance 
costs. 


NAVAL BRONZE WINS ON 
T HE S EA Marine applications de- 


mand high strength plus resistance 
to salt air and water. Naval Bronze 
fastenings have proved their dependa- 
bility in marine diesels and ship fittings. 


THE H.M.HARPER COMPANY ‘209 Fletcher sirees 


Branch Offices: 


New 


York City 


Philadelphia 


los Angeles 
Milwaukee 


Cin 
D 


Representatives in 


Princi 


cinnati 
allas 


pal Cities 


Call —e Harper to 


solve fa 


stening prob- 


lems in your industry .; 
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Regulate Mechanical Motion 


with Precision Limit Switches 
(Continued from page 88) 


the actuating mechanism is less accurately controlled, 
The plunger in the upper right-hand figure is more 
compact but still permits an overtravel of 0.052 in, 
This, combined with its large diameter, makes it 
particularly suited to operation by slow-moving cams, 

The left-hand illustration on the second line com- 
bines the spring with provisions for panel-mounting and 
provides an overtravel of %» in. The leaf actuator in 
the next figure permits an overtravel up to 0.062 in. 
and is particularly suited to applications where only 
a small force is available. The roller added to the leaf 
actuator adapts this to operation by clock motors and 
other low-energy means. 

The leaf actuator shown in the left-hand figure 
of the third line is the reverse of the one above in that 
the lever is spring-loaded, thereby normally holding 
the switch plunger depressed. Since the force is 
removed from the plunger when the actuator is de- 
pressed, the overtravel does not injure the switch and 
can be as great as %p» in. It is used for slow-moving 
cams, slides and similar actuating devices. The roller 
added to the leaf adapts it to use with fast-moving 
cams and a more compact construction is obtained in 
the right-hand figure by shortening the leaf. 

The leaf actuator shown in the last line is so 
pivoted that downward force on the leaf depresses the 
pin of the switch but an extra spring is introduced to 
provide. an overtravel of %g in. This actuator re- 
quires a lower operating force than the one above and 
is suited to slow-moving cams and the like. Again, 


General Electric Co. 

Fig. 14.—Midget limit switches furnished in a molded 

phenolic oilproof housing with various. operating 
heads as shown. 
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with Torrington 
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Che mete 


me uccess for a newly designed oil burner was threatened by combustion troubles, 
high noise level and a one-sided flame. Laboratory study of the unit by Torrington engi- 


neers established that incorrectly estimated static pressure had resulted in the selection 
of too small a wheel, giving too little air. 

Without enlarging the housing, a 514” Airotor Blower Wheel boosted air delivery 
the necessary amount. A slight position change of the transformer mounting was recom- 
mended to avoid interference with scroll development. Today, this oil burner operates 
quietly and efficiently, is commercially successful. 

To benefit most from the advantages of Torrington Certified Air Impellers, it is recom- 
mended that you consult Torrington while your product is in the early stages of design. 


AIRISTOCRAT FAN BLADES © AIROTOR BLOWER WHEELS © IMPROVE PRODUCT PERFORMANCE 
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; Micro Switch Diz 
Fig. 15.—Basic actuators furnished with one line oj 
precision limit switches. 





adding the roller permits its use with fast cam opera- 
| tion and a more compact design is accomplished in the 
| last figure by shortening the leaf. 

| In addition to the precision snap-action limit switches 
already described, there are others having interesting 
potentialities. One such example is the geared-type 


The NEW oe he . 
ppeeeney ere 


gears controls a limit of travel. Since the switch is 

| operated by rotation of the operating shaft instead of 

M AC H | N E | linear motion of a plunger, it is ideally suited to con 
| trol rotational motions. The tripping points are ad 

| justable between % and 100 turns of the operating 






























Points to Better shaft in increments of %oth of a turn. After operation 
_ the switch is reset by % of a turn of the operating 
. : shaft in the opposite direction. Overtravel to any ex i 
Die Castings | tent will not damage the switch. 


Mercury switches also must be considered as snap 
Yes, better diecastings—smooth, flash-free, with action limit switches because the surface tension of 
amazingly low porosity and great strength—are | the mercury maintains contact until finally the force of 
yours with a new LESTER-PHOENIX. gravity overcomes the tension. Then the mercury 
The reasons lie in this list of LESTER-PHOENIX | breaks from the contacts producing a snap action 
“firsts”: First one-piece cast alloy steel frame | = are —_— err the standard a 
. . . First pre-fill injection system applying up to | ec 44 z * 1 that sae na = one owitch 
33,000 p.s.i. with slow squeeze until the casting | 'S “S@0"Sned in Mat the operation cepend’s wpon gras 
: ; ; ; . ity to cause the mercury to flow from one position to the 
chills .. . First machine to specify 600 fons die- other. However, this is overcome by the type switch 
locking pressure ... First single crank die-height | employing a pair of metal disks separated by a ceramic 
adjusting screw which acts as a supporting screw insulator. In this type switch the mercury is_kept from 
with area equivalent to die area tee First mechano- | the disks by the insulator in the open position so that 
hydraulic machine permitting exact adjustment of | _ it is insensitive to mounting position. 





die opening . .. LESTERS are made in 5 models | Also the standard mercury switches are not adaptable 
for aluminum, brass, magnesium, and for zinc, tin | for short travel because they require a motion oi 
and lead alloys. 15 to 20 deg for operation. However, there are special 
: : switches available which operate in as little as 5 deg 

Write today for Herbert Chase’s new article on =| and the magnetic type in which the contact is moved 
aluminum diecasting. out of the mercury instead of the mercury moving from 





LESTER-PHOENIX. INC | one end of the tube to the other are capable of short 
s . 


travel operation on low-energy circuits. 
2635 Church Avenue . Cleveland 13, Ohio Another device which has interesting possibilities 


aaieaaaae B =. for sensitive control under adverse conditions is the 
STER- PHOENIX 


vacuum switch. The contacts, mounted in a vacuum 
DIE CASTING MACHINES 








and moved by a means of a flexible diaphragm acting 
as a natural fulcrum point for the operating arm, are 
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TRADE MARK 


CUSTOM MADE TECHNICAL CERAMICS 


For bonding metal to ceramics . . . or ceramics to ceramics ' ; 
Sectional view shows method of hermetically seal- 


Prompt deliveries of Metalized AlSiMag Ceramics are 
currently available due to completion of expanded fa- 
cilities for this work. 

Metalized AlSiMag Ceramics create a mechanically 
strong join because the metal is fired to the ceramic. 
According to your requirements, silver, gold or platinum 
is used. Where desirable, copper or silver plating is 
added to build up metal to the optimum thickness for 
the individual application. 


ing Shallcross precision resistors using AlSiMag 
metalized cores and AlSiMag metalized shells. 


Metalized AlSiMag Ceramics can be soft solder sealed 
to other metalized AlSiMag Ceramics or to any metal 
which can be easily wet. Hermetic seals with a high 
degree of permanence are readily accomplished. 
American Lava Corporation engineers will be glad to 
cooperate in developing the ceramic and the metalizing 
specifications which are best suited to your requirement. 
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SALES OFFICES: ST. LOUIS, Mo., 1123 Washington Ave., Tel: Garfield 4959 © NEWARK, N. J., 671 Broad St., Tel: Mitchell 2-8159 


CAMBRIDGE, Mass., 38-8 Brattle St., 


Tel: Kirkland 4498 © CHICAGO, 9 S. Clinton St., Tel: Central 1721 © SAN FRANCISCO, 


163 Second St., Tel: Douglas 2464 © LOS ANGELES, 324 N. Son Pedro St., Tel: Mutual 9076 © PHILADELPHIA, 1649 N. Broad Street 









A.C. CURRENT ANYWHERE ! 


with 
KATOLIGHT PLANTS and GENERATORS 


Furnish same kind of current as city highlines for 
operating standard A.C. appliances and radios. For 
standby or continuous service. Ideal for farms, 
cottages, trailers, filling stations, resorts, construc- 
tion work, hospitals, etc. 











































GOOD DELIVERY ON D.C. MOTORS 


Available in %, % and % hop., all steel con- 
struction, high efficiency. Suitable for vertical or 
horizontal mounting. 

Manufacturers of A.C. and D.C. Generators, Rotary 
Converters, Motor-Generators, Frequency Changers, 
Gas-Engine Driven Battery Chargers, High Frequency 
Generators, etc. 


KATO ENGINEERING COMPANY 


hI 120 SPRUCE ST. MANKATO, MINNESOTA {II 












THE HOPP PRESS. INC. 


460 W. 34th ST.. NEW YORK 1, NY. 
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relatively free from the effects of corrosion and arcing 
and are protected from dirt and corrosion. This pro- 
vides a compact construction which operates without 
vibration or fire hazard. The vacuum construction 
assures low and uniform contact resistance throughout 
the life of the switch, requires a small operating force, 
and gives satisfactory performance on high voltage 
circuits. Single-pole, double-throw vacuum switches 
are available with ratings as high as 20 amp with a 
maximum hold-off voltage of 7500 volts, rms. The 
hold-off voltage is the peak voltage which may lhe 
obtained and is equal to the sum of the nominal cir- 
cuit voltage and any surge voltage which occurs in the 
switching. Developed for war-time applications, these 
switches have interesting possibilities for peace-time 
applications. 

These, and similar amazing applications of precision 
limit switches, have been made possible only by close 
cooperation between the designer of electrically ener- 
gized equipment and the manufacturers of precision 
limit switches. In most cases the designer will find 
that one of the basic or stock types of limit switch will 
meet his requirements, particularly now that the 
special switches developed to meet the stringent 
requirements of war are available commercially. Having 
selected his switch, the designer has two alternatives 
in its integration in the machine. He can either build 
the actuating mechanism as an integral part of his 
device or use the basic actuating members available. 
However, satisfactory performance will be obtained 
only if the designer appreciates his requirements and 
their influence on the switch and makes his selection 
accordingly. Skillful designers consider limit switches 
as an integral part of the machine. If added as an after- 
thought linkages become complicated and unsatisfac- 
tory. 

The factors influencing the selection of precision limit 
switches may be divided into three categories, namely: 
mechanical, electrical, and environmental. The mechan- - 
ical factors are type of motion, travel, speed, force, 
accuracy, and frequency. The electrical factors are the 
type of power (a-c or d-c), system voltage, rating and 
type of load. The environmental factors are tempera- 
ture, dust, moisture, oil, salt, spray, explosive atmos- 
pheres, external forces, vibration, shock, impact, or any 
other adverse condition unique to the application. 
Unless these factors are appreciated and understood by 
the product designer it will be impossible for him to give 
the precision switch manufacturer the true picture so 
that the proper switch can be specified. In many cases 


Cutler-Hammer Co. 


Fig. 16.—Geared-type limit switch ideally suited to 
control rotational motions. 
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An outstanding advantage of Flexo Wire and 
Cable is its “Controlled Flexibility.” Every strand 
is made to give greater wear, better performance, 
and to satisfy your most exacting requirements. 
Your specifications for uninsulated, flexible wire 
and cable can be met by writing today and asking 
for catalog +58. 
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Time delays up to 
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action. 


For Rectifier pro- 
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casting circuits. Delayed action in Motor Circuits, etc. 


Rugged Steel Construction 
It’s got what it takes! 


Send now for New Catalog of Mercury Re- 
lays and complete line of Mercury Switches 


DURAKOOL, INC. 
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the designer can alleviate the adverse or abnornial 
environmental conditions in the original design, there!) 
permitting the use of a standard or less expensive linit 
switch, 

The type of motion to be controlled by a limit switc|; 
may be linear or rotary. This motion must be tran, 
mitted mechanically to the switch by means of a rolle,, 
push rod, cam, or chain. Since most precision limit 
switches have a definite, small over-travel which cai 
not be exceeded without injuring the switch, the usual 
practice is to use one of the basic types of actuator. 
on the switch and couple it to the machine by one of tli 
linkages mentioned. .However, on precision contro 
where the movement differential must be kept to ; 
minimum, this safety feature cannot be employed an 
the linkage must be so designed that the over-travel oi 
the limit switch is not exceeded. 




















































MECHANICAL FACTORS 


Unfortunately there is no right or wrong linkag: 
because its performance depends upon the frequenc\ 
and speed of operation and upon the room available 
However one important requirement is that com 
ponent forces tending to move the actuating lever in « 
direction not intended must be avoided. One of the 
most common causes of failure is side thrust on the 
plunger of the switch resulting from improperly de 
signed actuators. This produces undue wear of thie 
plunger bearing which, if continued, may cause the 
switch to stick. Also the actuating lever should not he 
subjected to hammer blows nor forced beyond its 
normal stopping position. In addition, the linkages 
should be so designed that the spring return of the 
actuating lever will not be called upon to move any of 
the linkages but only will be required to return the 
switch to its normal position. 

The problem of controlling slow movements with 
modern precision limit switches has become of minor 
importance because all provide a snap action once the 
actuating lever has reached a predetermined point. 
producing a fast make or break. However, in integrating 
the switch into machines having relatively large, fast- 
moving parts which must be stopped or reversed accu- 
rately, the problem of speed of operation becomes 
important. First, the actuating mechanism must be 
designed carefully so that the switch is not subjected to 
hammer blows or impact. Then even though action o! 
the limit switch is fast enough to perform the func 
tion properly the strain placed upon the machine itsel! 
becomes unreasonably great unless special steps are 
taken to alleviate the condition. On such devices it 1s 
more desirable to provide two, or even three, limit 
Switches to assure satisfactory operation. When the 
first switch is actuated it removes the power and 
starts the braking action, the second reverses the travel 
and the third is provided as a safety in case the over 
travel of the machine exceeds the second station. A 
similar arrangement is used for extremely accurate 
stopping of heavy carriages where the limit switches 
are used to “inch” the carriage to its desired position 
after it has overshot the first, or coarse adjustment, of 
the switch. The responsibility for such refinements 
rests entirely upon the shoulders of the machine 
designer and, though the limit-switch manufacturers 
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High Strength in Compact Size Offers 
NEW DESIGN POSSIBILITIES 


TAM Zircon Porcelain Insulators pos- 
sess unusual mechanical strength permit- 
ting much more compact designs with 
an overall weight reduction of about 
25%. At the same time—excellent in- 
sulating properties are maintained at 
elevated temperatures where ordinary 
electric porcelains fail rapidly. New 
advantages, never before possible with 
normal porcelain bodies, are now prac- 
tical. As a result, a whole new range 
of economical applications is opened to 
the engineer and manufacturer. Here, 
for example, is high thermal shock re- 


sistance unheard of in an electric por- 
celain. Without pre-heating—direct 
solder seals can be made against these 
new Zircon insulators. Power loss is ex- 
tremely low. Restivity data up to 1000°C 
show that this new Zircon insulator 
has a much lower coefficient of restiv- 
ity than the usual electric porcelains. 
At about 250°—a dielectric strength ap- 
proximating 180V/mil. is maintained. 
In learning more about TAM Zircon 
Porcelains—draw freely upon the wide 
experience of our research laboratories. 
We will gladly cooperate. Write today. 


TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broadway, New York City General Offices and Works: Niagara Falls, N. Y. 
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Adlake Plunger-type 
Mercury Relays can be 
used as controls in so 
many jobs—from air con- 
ditioning to burglar 
alarms. They’re always 
dependable and tamper- 
proof. Here’s why: 


@ Hermetically sealed 
contact mechanism—im- 
pervious to dust, dirt and 
moisture. 





ADLAKE RELAY 
MODEL NO. 1040 


@ Liquid mercury-to-mercury contact—no 
burning, pitting or sticking. 


@ Armored against outside vibration or impact 
—designed for either stationary or moving 
equipment. 


Remember, whatever your relay needs may be, 
there’s an Adlake Relay to do the job. So write 
today for free, illustrated folder. No obligation, 
naturally. Address: The Adams & Westlake 
Company, 1107 N. Michigan, Elkhart, Indiana. 


Alans & Vesta 


Established 1857 « ELKHART, INDIANA « New York « Chicago 
Manufacturers of Adiake Hermetically Sealed Mercury Relays 
for Timing, Load and Control Circuits 









can help, the ultimate success of the design depends 
upon the designer’s appreciation of their potentialities, 

The force required to actuate the limit switch is one 
of the limiting criteria in its selection. The forces re- 
quired to operate the switches vary from 4-0z to sev- 
eral lb, giving the designer wide latitude in his selection. 
However, it must be remembered that the force must be 
provided at the switch itself so that this requirement 
will influence somewhat the design of the actuating lever 
system. Usually ample force is available at the switch 
because the small movement needed to operate the 
precision limit switch is less than the motion initiating 
the operation. Hence the lever system decreases the 
motion, thereby increasing the force. Excessive force 
will not injure the limit switch as long as it is applied 
properly without shock and the motion does not exceed 
the overtravel of the switch. In fact excessive force 
merely assures positive action of the switch whereas 
insufficient force produces unsatisfactory results. 

The following companies, active in the precision 
limit switch field, assisted in the preparation of this 
article: Acro Electric Co., Cleveland, Ohio; Cutler- 
Hammer Co., Milwaukee; General Electric Co., Sche- 
nectady; Micro Switch Division, Freeport, IIl.; Mu- 
Switch Corp., Canton, Mass.; Square D Co., Milwau- 
kee; Unimax Switch Corp., New York 1. 





| Consider the Synchro and 
How It Could Solve Control Problems 
(Continued from page 96) 





phase windings are used and the rotor of course requires 
three collector rings. Since the differential generator is 
not connected directly to the a-c source its magnetizing 
current must be supplied by the synchro generator to 
which it is connected. This magnetizing current, if large 
enough, can overheat the generator and is generally re- 
duced by the insertion of an exciter of proper capacitanee 
across the primary of the differential generator. Since 
the magnetizing current lags behind the voltage by 90 
deg, it is cancelled by the leading current to the exciter. 
See Fig. 8. 

Differential motors combine all the problems of the 
synchro motor and the differential generator. Friction 
must be low, damping must be provided and the magne- 
tizing current supplied from a generator. An exciter is 
generally used. 

The unit never used for direct torque or power appli- 
cations is the synchro control transformer. As its name 
implies it is a signal transformer whose only distinction 
is that its secondary may be rotated in its primary field. 
The primary is a three-phase winding of relatively high 
impedance on the stator. Though the small magnetizing 
current must be supplied from other units, exciters are 
necessary only if a large number of control transformers 
are excited from one generator or if a very small gen- 
erator is used. The rotor must be of such construction 
that the input impedance does not vary appreciably if 
the unit is displaced from synchronism. Bearing friction 
is generally not a problem since the control transformer 
is driven by a power system. Since the output voltage 
of the control transformer feeds an amplifier which in 

| turn serves to send its rotor to a position of zero voltage 
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We have designed many cables which 
have solved a multitude of problems. 
When you come to Ansonia for some- 
thing original in cables, our engineers 
will turn out a product to meet your 


specific requirements. 
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BRAND 


WIRE in coils for spring manufacturers; Flat wire, 
in coils or lengths; Tinned binding for armature 
work; Straightened (round), in lengths. All wire 
can be supplied bright-annealed. 


SHEETS in rolls; Slit sheet metal, tinned both sides 
—in various gauges and tempers covering a broad 
range of uses. 


RODS up to 6” diameter, in Round, Square and 
Hex .. . available now for prompt delivery. 


Elephant Brand Phosphor Bronze has been 
used by thousands of manufacturing firms 
in all branches of industry for nearly three- 
quarters of a century — Since 1874 manu- 
facturers of nothing else but Phosphor 
Bronze. 


THE PHOSPHOR BRONZE SMELTING COMPANY 
2200 Washington Ave., Philadelphia 46, Pa. 


Please send me a copy of your Technical Data Book. 
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FIRM 


ADDRESS 


RR 


168 





General Electric Co. 

Fig. 9—Selsyn generator mounted on the shaft of a 

60-hp kiln motor in a cement plant, to form part of 
the kiln-feed synchronizing equipment. 


it is important that both the harmonic content of the 
output voltage and its quadrature content be kept low. 
The harmonic content is determined by the flux density 
of the control transformer and the harmonics present in 
the synchro system due to the generators and differential 
generators. The quadrature voltage is of the same fre- 
quency as the system voltage but is 90 deg out of phase 
with the useful output voltage of the control transformer. 
This variable-voltage component, which is present at all 
times in the output of the control transformer is most 
noticeable at the synchronized position. If sufficiently 
large it may cause considerable difficulty by overloading 
the amplifier. Unlike the harmonics it cannot be filtered 
out. A system of well designed synchro units will oper- 
ate with negligible quadrature or harmonic components 
in its output. 

It is not within the scope of this article to review all 
the uses of synchro units. Instead, a few basic systems, 
intended to show some of the possibilities, will be shown. 
The system in Fig. 4 represents the simple “flexible- 
shaft” arrangement. Torque gradients ranging from 
0.003 oz-in. per degree to many pound-feet may be 
obtained, depending on the size of the units used. The 
addition of other motors in parallel with the one shown 
will reduce the torque gradient somewhat but in most 
indicating systems utilizing only a few units this effect 
can generally be neglected. The static accuracy of trans- 
mission, with the motors unloaded mechanically, can be 
expected to reach 0.4 deg maximum and 0.2 deg average 
error when using high-grade units. The dynamic 
accuracy of such a system is difficult to predict unless 
data are available on the units. This synchro system may 
be used with any of several types of servo systems to 
control large amounts of power. A simple scheme is 
shown in Fig. 10. A live contact secured to the rotor 
shaft energizes a motor which, in addition to driving its 
load, moves the segments away from the rotating con- 
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IMPREGNATION 
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An important factor in both cost and high 
production of electrical devices is ease of as- 
sembly. Dieflex varnished tubings and saturated 
sleevings are non-fraying products with unusu- 
ally good push-back characteristics. It is easy 
to solder and join connections and to splice 
with Dieflex due to these push-back and non- 
fraying qualities. 
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Tubing Products are unusually good because of F 


the specially formulated oleoresinous impreg- 
nating type baking varnish used. Both cotton 
and glass fiber types offer advantages in assem- 
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Resistor Failure Needn’t 
Mean a Ruined Assembly! 


in Gothatrd 


INDICATOR LIGHTS 


The RESISTOR 
is DETACHABLE 


Gothard Indicator Lights feature de- 
tachable resistors . . . assuring you 
longest possible assembly life! This 
eliminates wasteful need for replac- 
ing entire Indicator assembly be- 
cause of a bad resistor. Here—you 
simply replace the resistor—and your 
Gothard Indicator Light is saved for 
indefinite use. Model No. 1143 has 
200,000 ohm detachable resistor for 
dimmer glow and Model 1144 As. 
sembly is furnished with 100,000 
ohm detachable resistor for bright 
glow. For full information on the 
complete Gothard Line, write for 
Catalog—today! 


othard. 
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2120 Clear Lake Avenue, Springfield, Ill, & 1144 witn resistor 
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CATHODE RAY TUBE CONNECTOR WITH LEADS 
| Any requirements in a cathode ray tube connector with proper 
=| leads attached engineered as an assembly, high safety factors in 
all kinds of service. Super-long leakage paths, rounded, ‘‘corona- 
less’ clips and individual pocket type insulation and strain relief. 
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tact. The load may thus be positioned from a remote 
synchro generator. The rotation of a synchro motor may 
also be used to operate the sensitive pilot valves of a 
hydraulic servo system. 

For higher precision and smoother operation a syn- 
chro control transformer is used in connection with an 
electronic servo. Such a system is shown in Fig. 11 
wherein a motor is operated from an amplifier whose 
input is the secondary voltage of the control transformer. 
The reference field of the motor is 90 deg (or 270 deg) 
out of phase with the amplifier output. The average 
errors of transmission with the system illustrated should 
not exceed 8 or 9 min of arc. 

The accuracy of all the systems shown may be greatly 
increased by the use of duplicate sets of synchros oper- 
ating as vernier or high-speed units. The system shown 
in Fig. 12 uses two sets of synchros operating at a speed 
ratio of 50 to 1. The reduction in transmission error 
(50 times) is considerable and is enough to justify the 
additional equipment. Where electronic servos are used, 
a high-to-low speed transfer relay of some type is 
inserted before the servo damp unit. Many designs of 
multiple-speed synchro systems are in use and the reader 
is referred to the various texts and articles on servo 
systems for further information. A notable installation 
of multiple-speed synchro transmission is that used on 
the new 200-in. telescope at Mount Palomar. Triple- 
speed transmission at 360 deg, 60 min and 60 sec per 
turn is used. Hence an angle may be transmitted to an 
accuracy of 4g sec if synchros are used having an accu- 
racy of % deg. , 

In the electrical laboratory synchros serve many useful 
purposes. A synchro generator of ample size makes a 





» 
(SYNCHRO 
PRIMARIES) 


Fig. 12—Double-speed, high-accuracy transmission and 

servo system. Low-speed motor III takes control i/ 

the system is not synchronized within one-half turn of 
high-speed synchro motor IV. 
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SHE NUDGES A KNOB AT HER 

ELBOW when she finishes packing a crate, 

and that’s all she has to do to tally her work as 

she goes along. Her nudge is acknowledged by a flash- 
ing light which indicates that each case has been re- 
corded on the totalizator (shown at lower right on the 
bank of counters). Slow, old-fashioned check and tally 
methods are thrown out. Work speeds up. An up-to- 
the-minute total of production is always visible. And 
employee relations are improved. That’s Veeder-Root 
Countrol. 


Standard or special Veeder-Root Counting Devices, 
built into products as standard original parts, open up 
limitless possibilities for those products in the way of 
new uses, new convenience to users, new economies in 
operation. Find out how you can make your product 
count its way to new markets and profits. Just drop a 
note to the “Counting House,” and say when you want 
an engineer to call. 
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(Above) Panel of 20 
Veeder-Root Small 
Reset Magnetic 
Counters. Totalizing 
counter at lower right. 
Light in lower center 
flashes on whenever one 
of the 20 packers 
pushes a button. 


(At right) Veeder- 
Root Small Reset 
Magnetic Counter, 
Form U. S. for AC 
only. Height: 5174”. 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 
In Canada: Veeder-Root of Canada, Ltd., 955 St. James St, 
Montreal 3. In England: Veeder-Root Ltd., Dickinson Works, 
20 Purley Way, Croydon, Surrey. 


171 












GAS BURNER? 7 
A 


a 
——) 






DISPLAY 
COOLERS 
























/ AIR 
circuLAaToR? 































RADAR 
ANTENNA 
HEADING 














SYNCHRO 
GENERATOR 


SYNCHRO 
STATOR 


("3 PHASE") 





MAGNETIC ~ 
DEFLECTION 
TUBE 







SAW TOOTH 
WAVE 
(PULSE 
FREQUENCY) 









COMPASS 
HEADING 





SYNCHRO 
DIFFERENTIAL 
GENERATOR 







Fig. 13—Magnetic-deflection cathode-ray tube con- 

nected into the stator circuit of a synchro unit. The 

radial sweep follows the input signals to the 3-ph wind- 
ing of the stator. 


good variable-voltage transformer which possesses at 
least two advantages over the ordinary sliding contact 
variety. The voltage varies smoothly with shaft rotation 
and is reversible in polarity without additional switch- 
ing. Since it is not an autotransformer, grounding diff- 
culties are not present. It may be used as an autotrans- 
former by connecting one secondary winding in series 
with the primary. If the primary of a differential gener- 
ator is energized from a three-phase power line a single- 
phase voltage will be induced in each of the secondary 
windings. Its phase may be set to any angle by turning 
the rotor. The same device, when driven by a motor, 
makes a good frequency changer. 

A radial sweep system for cathode ray tubes is shown 
in Fig. 13. The generator is excited by a saw-tooth wave 
and serves to deflect the electron beam from the center to 
the edge of the screen in a direction corresponding to 
the heading of the generator. This system is used ex- 
tensively in the plan-position indicator type of radar 
(PPI) to synchronize the sweep with the rotating an- 
tenna. Aboard ship, where it may be desirable to keep 
“north” at the top of the scope screen as the ship ma- 
neuvers, a differential generator is inserted in the line. 
This differential generator is positioned in accordance 
with the compass heading and serves to remove the ship's 
motion from the plot. The system offers numerous pos- 
sibilities outside the radar field. 

There is no time like the present for enterprising elec- 
trical designers to determine the possibilities of synchros 
in their particular fields of endeavour. Large military 
surplus stocks of synchros of all types are available at 
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No “Ceremonial Masks” 
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when you do business 


at BRISTOL BRASS 


Deiriep DEADPANS, with brains to match, have never had 
a place in Bristol's business philosophy. They’re too costly. 
For they take all the joy out of life, and most of the benefits 
out of business — by freezing any attempt at friendliness, 
and by putting the hex on the simplest transaction with 


the most complex mumbo-jumbo. In the end, they usually 
succeed in driving away all amicable spirits with their out- 


worn, rigid ritual. 


No, Bristol has never made a fetish of the artificial face — 
either the dark and dismal or the super-sunny. We simply 
put the best face possible on any situation. For, as we see 
it, we're in business to make and keep good friends by giv- 
ing them good service on a good product —and to see that 
all concerned have a reasonably good time in the process. 


If you see it the same way — and if your product has a 
profitable use for Brass sheet, rod, or wire made faithfully 
to your dimensions and alloy-specifications — then it 
would certainly be a pleasure to talk business with you, 


whenever you say. 


The BRISTOL BRASS CORPORATION 
Makers of SLmeass since 1550, Dristol, Connecticut 
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K-C MOTORS 


Set a High Standard 
for In-Built 


Performance 


Cool, powerful and smooth-running are inher- 
ent performance characteristics of K-C Motors. 
These advantages are recognized wherever they 
are used to furnish in-built power. To apply 
K-C Motors to the machines you design is to 
assure a drive that is efficient and trouble-free, 
as well-as low in power and maintenance costs. 


K-C Motors are built in fractional horsepower 
sizes and some integral sizes up to 2 H.P. 


KINGSTON -CONLEY 
ELECTRIC COMPANY 


Division of THE HOOVER CO. 
86 BROOK AVE. NORTH PLAINFIELD, N. J. 


reasonable prices. Most are 60-cycle or 400-cycle units 
with a few 1,000-cycle units. The 60-cycle units are 
designed for 115-volt primary excitation with maximum 
secondary voltages of 90, 100 or 155 volts. The 400- 
cycle synchros are either 115- or 27-volt units with 
various secondary voltages. It is important in purchasing 
synchros to procure units which will operate together, 
that is, units designed for the same maximum secondary 
voltage. Note that the primaries of the differential gen- 
erators, differential motors and control transformers are 
excited from the secondaries of the synchro generators 
and should be designed for those voltages. Give these 
units a fair trial and they should solve many perplexing 
problems of control, transmission and indication. 


Highlights of the Winter Meeting 
of Electrical Engineers 
(Continued from page 99) 


The electrification of spindles for twisting yarns of 
rayon and nylon was described in a paper by E. C. 
Gwaltney and H. J. Burnham of the Saco-Lowell Shops 
at Biddeford, Maine. The machines discussed employ 
the 2-for-1 principle in which a rotating flyer, driven 
by a spindle, carries the yarn around in a twist, or 
revolution, between a stationary supply package and a 
take-up package. Two twists are thus put in the yarn 
for each revolution of the flyer. There are 72 spindles 
installed on each frame. 

Individual 2-pole, 3-ph vertical induction motors rated 
40 watts, 12,000 rpm, 60 volts, 200 cycles, are applied 
to the spindles. Motor shafts are extended upward and 
become the spindles. Because of the synchronization 
required in spindle speeds and in ratio of spindle speeds 
to linear speed of yarn, the use of a-c motors, either 
synchronous or induction, was deemed essential. In- 
duction motors were highly desirable because of reduced 
cost and better starting characteristics of individual 
spindles and were found to be adequate as far as con- 
stant speed is concerned, as the loading is constant, any 
variation due to changes in bearing friction having been 
found to be negligible because of the use of ball bearings. 

With spindle speeds up to 12,000 rpm and the use of 
a-c induction spindle motors, it became necessary to 
furnish a high-frequency power source. A motor-gen- 
erator set is built into each machine and spindle speed 
is adjusted by changing pulley ratio between motor and 
generator. The motor-generator set comprises a gen- 
erator rated 3 kw, 3000 rpm, 65 volts, 3 ph, 200 cycles, 
and a driving motor rated 5 hp, 1800 rpm, 550 volts, 
3 ph, 60 cycles. 

The take-up packages (one for each spindle) are 
surface-driven by cork-covered drums on shafts running 
the length of the machine, one on each side. These shafts 
are driven by a gear-motor rated 4% hp, 60 volts, 3 ph, 
200 cycles, 65 rpm, powered from the same high-fre- 
quency source which drives the spindles. This holds a 
constant ratio between spindle and take-up speeds, as- 
suring constant twist. Change gears are provided to 
alter take-up shaft speed to obtain desired twist. 

A conventional generator would require a separate 
source of excitation and a means of maintaining this 
excitation during the coasting of the machine when 
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mode. Leaders in their class, these caps 
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are impervious to the action of oil, grease 
or chemicals that destroy rubber plugs. 
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SUPPORT PLATE 
CEMENTED LAMINATIONS 
MOUNTING RIVET 


FIELD COIL IMBEDDED 
IN SOLVENTLESS 
VARNISH 


Fig. 5—Showing details of design and construction in 
new line of General Electric indicating wattmeters. 


stopping. Also, protection against power failures was 
needed. The answer to this was a permanent field gen- 
erator. This generator uses standard stator windings 
with alnico magnets built into the rotating field. By 
the use of the permanent-field generator, not only are 
power failures and machine stopping taken care of, but 
there is no need for external auxiliary equipment for 
excitation. The simplification resulting from the use of 
this generator can be seen in Fig. 6. 


ELECTRONIC FREQUENCY-CHANGER 


Developmental work with electronic frequency- 
changers to permit parallel operation of varying-speed 
generators driven by aircraft main engines, to supply 
a constant-frequency output of several kilowatts was de- 
scribed by O. E. Bowlus and P. T. Nims of the Chrys- 
ler Corporation. The basic principle involved is the 
rectification of the variable-frequency input and then its 
conversion by the controlled firing of output triodes. 
See Figs. 3 and 4. The control is accomplished by im- 
posing a square wave upon the grids of the output tubes, 
the square wave originating with a 884 saw-tooth os- 
cillator tube operating at 2400 pulses per second. Out- 
put from this tube controls a three-tube 6J5 switching or 
counting circuit in such a manner that the three tubes 
fire in sequence, each 800 times per second. This is the 
method used to obtain 120-deg displacement between 
the three output circuits which thereby become a three- 
phase system. Each of the three 6J5 tubes controls a 
pair of 6V6GT tubes in a flip-flop circuit wherein each 
tube passes plate current one-half the time. When one 
tube is on the other is off, the relation reversing with 
each pulse from the 6J5. The period between reversals 
represents one-half cycle of the output frequency. 

All of this is for the purpose of imposing a timing 
potential on the power output tube grids. The output 
then flows at such intervals and in such sequence among 
the circuits as to produce three-phase power of constant 
frequency. 

Two papers were presented on dynamic braking, one 
of d-c series motors and one of squirrel-cage induction 
motors by self-excitation. The first was by John D. 
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@ The new Thermo-Kleen Monotube 
range unit is being hailed as the greatest 
improvement in electric cookery since 
the creation of the electric range itself. 
New in principle—new in design and con- 
struction—it sets new standards of cook- 
ing efficiency. 


Its single, free-acting, anchorless coil is 
not welded . . . stays flat after long, hard 
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Monotube Coil— 
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use . . . is cleaned in a jiffy. The greater 
utensil-contact area in proportion to mass 
permits faster cooking. 
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T-K molded electric heating units for 
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Leitch of The Electric Controller and Manufacturing 
Company; the second by A. Srinivasan of the Illinois 
Institute of Technology and M. A. Thomas of New 
Mexico State College. 

The d-c series motor is used widely in steel mills, 
particularly on roller tables, blooming-mill screwdowns 
and manipulators, and on overhead traveling cranes. 
Many of these applications require automatic emergency 
stopping in the event of power failure and sometimes 
also require service dynamic braking under the control 
of an operator. The various ways in which these can 
be accomplished are fully discussed by Mr. Leitch. 

The use of static capacitors to produce self-excitation 
of an induction machine is well known. A number of 
engineers have realized that this method could be used 
for dynamic braking, but little application of the principle 
has been made. If external resistors are connected in 
parallel with the capacitors, a very great increase in 
the braking torque can be produced. There are several 
advantages to be gained by this scheme of braking. A 
large part of the kinetic energy of the rotating system 
is dissipated in the external resistors. Braking torque 
is independent of any power supply. Part or all of the 
capacitors required may be used during normal motor 
operation to improve the power factor. The maintenance 
of mechanical brakes is reduced to a minimum and com- 
plicated switching equipment is eliminated. A major 
disadvantage is the rapid decrease of braking torque 
as the speed of the motor decreases. In spite of this 
fact, there are numerous applications of motor control 
where a careful study of capacitor braking would seem 
desirable. The Srinivasan-Thomas paper presents a 
method for calculating the torque-speed characteristic 
for any such motor-capacitor-resistor combination in 
dynamic braking. 

Thrustor is the trade name of an electro-hydraulic 
device developed for activating servomechanims of any 
kind and especially for brake release. E. L. Schwarz- 
Kast presented a paper dealing with the application of 
Thrustors to the control of lowering speeds with a-c 
crane hoists. 


72 SPINDLE MOTORS | 
PER FRAME 


Fig. 6—Electrical equipment and connections for oper- 

ating 2-for-1 yarn twisters. The 200-cycle generator 

is shown at 3, belt-driven by motor 2. The 40-wati 

spindle motors 5 operate from the 200-cycle bus 9 

through contols 6, 7 and 8. The gear-motor 4 driv- 

ing the:takeup packages is also operated from the 
200-cycle bus. 
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THESE QUICK FACTS ON G-E NEON 
_ GLOW LAMPS MAY HELP YOU 
PRODUCE A MORE SUCCESSFUL PRODUCT 


Ze, Ora 
Covers the cathode. 


QUESTION — In what sizes are glow lamps made? 


ANSWER — General Electric makes a complete line of neon 
glow lamps, in a wide variety of miniature bulb sizes, and 
in wattages from 3 watts to 1/25 watt, with both screw 
bases ant bayonet bases. 


G-E LAMPS 


GENERAL @ ELECTRIC 


Nela Specialty Div. Lamp Dept., 1 Newark St., Hoboken, N. J. 
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UNITS 


Lampholder 


with 
T2PC 

T 2 lens-cap 
with 


T2MC 
lens-cap 


T2 lampholder, molded of bakelite, holding lip, dia. 
11/16”. Tip of lamp bulb protrudes sufficiently to be 
removed from front of panel without use of special tool. 


Very low current consumption bulb (0.038 max. amp. 
on 24 volts). Series resistor of small size on 120-220. 
440 volts, etc. 


T2PC Lens-cap, molded in plastic. 
T2MC Lens-cap, metal cap with glass lens. 
WRITE TODAY FOR CATALOGUE 


The H. R. KIRKLAND CO. 
810 KING STREET | MORRISTOWN, N. J. 
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finish turn. Best because they are engineered and built to out- 
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Every crane hoist is equipped with a stop-brake for 
holding the load at rest at any level. This stop-brake 
conventionally consists of a brake drum and lined brake- 
shoes, which are pressed by a compression spring on 
the drum to develop the necessary brake torque. The 
brake is released electrically by an electromagnetic de 
vice such as a solenoid, a torque motor, or a Thrustor. 
The Thrustor consists of a cylinder in which a piston 
is traveling. The cylinder below the piston is filled with 
oil and a motor-driven impeller provides oil pressure 
in the cylinder to raise the plunger, thus activating the 
brake release. The impeller motor is a conventional 
four-pole three-phase squirrel cage induction motor. If 
the motor is connected to the line, the piston rises and 
releases the brake; if the motor is disconnected or the 
power supply should fail, the motor stops, the upforce 
at the plunger ceases, the piston returns by its own 
weight supported by the brake spring in its original 
position, and the brake is applied. If the motor is con- 
nected to the wound-rotor of the hoist motor while the 
latter is lowering under load—i.e., being driven as a 
generator—the Thrustor responds with speed, thrust 
and consequent effect in releasing the brake all at rates 
influenced by the lowering speed and electrical connec- 
tions of resistors, etc. The author discusses these vari- 
ables with adjuncts and refinements of the basic system. 


CAPACITOR MOTOR DESIGN 


Two papers dealing with an equivalent circuit for a 
capacitor motor as an aid in design were presented, one 
by Sheldon S. L. Chang alone and the other by T. C. 
Lloyd and Mr. Chang, both of Robbins and Myers, 
Inc. One discusses the equivalent circuit and shows how 
it can be applied in studying the capacitor motor, the 
polyphase motor and the plain single-phase motor, which 
is not only an interesting correlation of the fundamentals 
but also enables a designer to know what he can and 
ought to expect from his designs. The various per- 
formance characteristics of a proposed motor are de- 
rived with the use of this method. In the second paper 
the alternatives and questions confronting a designer 
of a split-phase capacitor motor are considered in 
sequence. The treatment is largely mathematical. 


Alnico Materials for 


Small Motor and Generator Fields 
(Continued from page 83) 


revolving-field rotors, and it was further explained that 
flux-collecting pole faces would not be required with 
alnico 6, as this material could be operated at near-gap 
density. It is therefore clear that the rotors for the sub- 
ject application should be plain cylinders of alnico 6, 
probably cast around a central steel tube, as described 
above in connection with extended shoulder design. 
When using directional material for rotors, the de- 
signer must decide beforehand how many poles there are 
to be, as the foundry must arrange to heat-treat these 
castings in a magnetic field having that number of poles. 
The location of the “magnetic grain” established by this 
specialized heat treatment must also be marked on the 
casting in such a way that the rotor may be properly 
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specific applications by the engineers of of Plastic Wire & Cable Corporation. 
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located in the poles of the magnetizer. When this is 
done, the saturation multi-polar flux applied will follow 
the directional path prepared by the heat treatment. 

Fig. 7 shows a 2-pole directional cylinder. The %-in, 
thick “markers” cast on one end locate the center line of 
the treated poles. A steel tube is shown cast into the 
center of the rotor. Before casting, this tube had eight 
steel machine screws welded to it as shown. These are 
cast into the alnico and serve to key it to the tubes so 
there will be no slippage. Later practice indicates that a 
diamond knurl of the outside of the steel tube is suff- 
cient for this purpose. 

The most extreme, design of this kind is a larger 
diameter 14-pole alternator having a cylindrical rotor 
with stainless steel (non-magnetic) rings shrink-fitted 
over the ends to help carry the centrifugal stresses. 

Revolving-field rotors are also made from alnicos 2 
and 12, but these do not require a special marking of the 
pole centers. Alnico 2 rotors are now obsolete, being 
superseded by alnico 6 in most cases. Sometimes it be- 
comes necessary to resort to alnico 12 for applications 
such as the supercharger generator previously described, 
but this can usually be avoided. Unfortunately, it has so 
far been impossible to make large castings of alnico 12, 
but this difficulty may be overcome or a way found to 
push the coercive force of alnico 6 out to 1000 and to 
flatten its demagnetization curve to a still more desirable 
shape by a further reduction of residual. Such a modi- 
fication would be even better for variable-air gap appa- 
ratus, if good physical properties could be obtained. 


HOMOPOLAR EXCITED INDUCTOR ALTERNATOR 


The construction shown in Fig. 8 is useful for the 
excitation of inductor motors or generators where a two- 
pole or multipolar d-c field is not necessary for motor- 
ing, or for the production of the generated frequency. 

It is particularly useful in the case of multi-frequency 
inductor alternators, having a number of channels, espe- 
cially in those cases of “pancake” design where the 
entire allowable diameter is already taken up by the 
stator and rotor parts. It provides great magnet length 
in a radial direction, impossible to superimpose outside 
the stator, which is already up to the allowable diameter 
limit. On the other hand, such a disk-type magnet adds 
little to the axial length. It is also of advantage in very 
high-speed inductor machines as a means of avoiding 
rotation of the cast alnico magnet. 

Referring to Fig. 8, the exciting plate 1 (alnico 2) 
is tapered so as to have about the same magnet area on 
the inside pole, facing the “parasite gap” 7, as it does on 
the outside pole where it fits into the steel stator shell, 2, 
which is in turn supported by the aluminum case 8. 

The disk magnet is 7% in. OD, 3% in. ID and has a 
weight of 41%4 lb. Flux passes from the inside pole 
across the parasite gap 7, through the soft steel rotor 
spider 6, to the laminated rotors 5, thence outward across 
the working gap 4, laminated stators 3, to steel shell 2, 
and thence back to the outer pole of the magnet. Non- 
magnetic pieces 9 serve to space the inductor channels. 

The term “parasite gap” means an ampere-turn-wast- 
ing gap, which is used when a magnet and a member to 
be excited must for some reason suffer relative rotation. 
It bears about the same relation to a magnetic circuit 
that a collector ring does to an electrical circuit—a nec- 
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essary evil. Parasite gaps are made as short as mechaii- 
ical clearance will permit and as large in area as possible. 

Alnico 2 was used in this machine because it was tlie 
best available at the time the design was made and is 
still a good solution, as the large diameter is there anv- 
way and the flux densities in the magnet and worki: 
gap are correct. 

The machine of Fig. 8 is a development* for the 
Western Electric Company of an inductor alternator to 
generate special signaling tones directly (high, low, and 
audible ringing) instead of producing these by electrical 
interruption with mechanical interrupter rings and 
brushes. The use of this generator has eliminated the 
maintenance of a former troublesome piece of apparatus 
and also improved the tone quality: This tone alternator 
was originally coil-excited from a variable-voltage bat- 
tery and the field heating under the high-voltage condi- 
tion was almost prohibitive. There was always a ques- 
tion whether the generators would pass test. After the 
field coils were replaced by the alnico plate, the tem- 
perature rise of the generator became approximately 5 ( 


g 
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COMPENSATED PERMANENT MAGNET MOTOR 


Armature reaction not only distorts the field of a per 
manent-magnet d-c motor, causing shifting of the neutral 
zone and poor commutation with fixed brush position. 
but it may also further demagnetize the trailing pole tips 
—or, if the motor is reversible, all of the pole tips- 
resulting in a decrease of total flux. 

In small motors, the armature reaction demagnetiza 
tion is usually less than that of the air exposure, to which 
the magnets have already been subjected, hence causes 
no reduction of flux. As the machines become larger, 
however, this zone of immunity is soon passed and some 
thing must be done about it, particularly if the applica 
tion involves heavy overloads. It takes only one overload 
to do it! Short-circuit the generator or stall the motor. 
and the damage is done. The field is permanently weak 
ened and cannot be restored without remagnetization and 
restabilization of the magnets. 

An early attempt to reduce the effect of armature 
reaction is illustrated in Fig. 9, showing a special gen 
erator fitted with 3-part alnico poles and standard inter 
poles. The slots separating the polar sections were sup 
posed to block or reduce the armature reaction flux. In 
this they were partially successful, but not strikingly so, 
as the outer alnico pole sections—all four of them—sut- 
fered some demagnetization from heavy loads when the 
machine was operated as a reversible motor. Only the 
center section, where the armature mmf is lowest, was 
immune from this effect. 

However, there are other interesting constructional 
features worth noting. Each pole section is fitted with a 
soft-steel, flux-collecting pole face with circumferential 
grooves, where aligned with the rotor, to reduce pole- 
face eddy losses. The axial length of the grooved pole 
face sections, as well as the length of the interpole, em- 
phasizes the short axial length of the rotor compared to 
that of the main poles. From this construction it is evi- 
dent that the poles are made of alnicos 1 or 2—flux- 
collection being a necessity. 

It is also interesting to note that the poles are welded 


*Inductor Alternators for Signaling Purposes, by F. W. Merrill, 
Electrical Engineering, January, 1934. 


ELECTRICAL MANUFACTURING 





eeeeeeeseecoaoooooaeoaeooooaoooae ee eee 


SINGLE OR TWIN 
BUTTON CONTROL STATIONS 


Master’s exclusive single button 
control is obtainable either integral 
with the starter ‘or in a remote 
control station (left). Only one 
push button—one set of control 
contacts—no auxiliary contacts in 





Yes, Master gives you many more good prac- 
tical advantages built into A.C. across-the-line, 
magnetic motor starters. For example: 


All contacts are readily removable from the 
front. Moving contacts are double-faced for 
double life. 


Jumpers, heavy formed straps instead of flexi- 
ble wires, add rigidity to the contact assembly. 


You can connect remote stations readily— 
without guesswork—to the plainly marked 
terminal board in front of the solenoid. 


Heaters are accessible from the front: you can 
install them in next to no time. 


Knockouts? Plenty. Wiring space? Ample. 
Styling? Modern in every detail. 


One thing more: these controls bear a name 
long famous on motors. You can trust it, too, 
on motor controls. Write for bulletin 200. 


starter, The visual mechanical sig- 


nal gives unfailing “ON” or “OFF” 
indication: no bulbs to burn out 
or replace... . When multiple re- 
mote control of a single starter is 
required, Master furnishes conven- 
tional two-button remote stations 


(right). 


Master Offers Both 
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COMMUTATORS 


from Stock 
Nearest You — 


New Stocks Available in Cleveland and Cincinnati 


Industrial Electrical Material Co. 
204 Purchase St., Boston 10, Mass. 
Leslie D. Alberty Co. 

735 Carnegie Ave., Cleveland 15, Ohio 
Matlock Electric Co. 

1456 Harrison St., Cincinnati 14, Ohio 
J. J. Glenn & Co. 

605 W. Washington Blvd., Chicago 6, Ill. 
Electric Motor Supply Co. 

773 So. Shelby St., Louisville 3, Ky. 
Electrical Specialty Co. 

418 E. Third St., Los Angeles 13, Calif. 
H. A. Holden, Inc. 

1208 Harmon PI., Minneapolis 3, Minn. 
Russell Electric Co., Inc. 

Mobile, Ala. 

Robert McKeown 

9 5th St., Newark 7, N. J. 
Electrical Specialty Co. 

411 S. W. 13th Ave., Portland 5, Ore. 
Electrical Main Equipment Co. 

235 N. 12th St., Philadelphia 7, Pa. 
Electrical Specialty Co. 

316 11th St., San Francisco 3, Calif. 
Electrical Specialty Co. 

2406 First Ave., Seattle 1, Wash. 


— Just Another Way to Serve You — 


THE TOLEDO STANDARD COMMUTATOR CO. 
2242 Smead Avenue, Toledo 6, Ohio 
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Fig. 11—Unwound stationary field of reversible d-c 
motor with poles made of 30 lb of alnico 6. Inside 
bore, 4.25 in. Rating, 1.3 hp, 1800 rpm, 250 volts. 


to the tubular steel shell. This method of attachment was 
tried for a while but abandoned in favor of direct 
clamping by bolts, or casting in place. Brazing and 
soldering have also been tried. All of these methods 
work. Each has its advantages and disadvantages, and 
judgment gained by experience is the best guide in 
selecting the method to be used in a particular case. In 
size, this motor has an outside diameter of 8% in. and 
a gap diameter of 4% in. 

The next attempt to overcome this trouble is illus- 
trated in Fig. 10. Here the interpoles have been omitted, 
and each main pole is made up of three cast alnico bar 
sections. Cored holes have been provided to allow the 
passage of bolts, which clamp each bar firmly between 
the shell and a soft-steel flux-collecting pole face. This 
construction would be no different from that already 
described were it not for the addition of the only sure 
cure for armature reaction—an opposed mmf. Note that 
the two outer sections of each pole are surrounded by 
compensating coils, with terminals, for connection to the 
brush holders, to put these windings in series with the 
armature. 

The magnets of this motor resisted armature reaction 
very successfully, in fact, from a practical standpoint the 
problem was solved. However, the magnet material 
was still alnico 2 and flux-collection a necessity. 

Shortly thereafter, the pressure-demand of a war ap- 
plication for a drive motor to meet an exacting specifica- 
tion forced the designers to take the third and final step. 
In this they were helped by the advent of alnico VE. The 
net results of the final constructional arrangement, with 
the still more powerful alnico 6, were so good that they 
are not likely to be improved upon until science develops 
a better magnet material. 

A large number of amplidyne-driven d-c motors were 
wanted by the Navy for the operation of anti-aircraft 
guns on shipboard. These had to be watertight, almost 
instantly reversible, and were required to operate over 
a speed range from standstill to 1725 rpm in either 
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ROME SYNTHINOL’ 


UNDERWRITERS’ APPROVED 


You can rely on these surface markings for proper identification 

as you can always depend upon Rome Synthinol* for the many 

advantages provided by this superior thermoplastic insulation 

in its many applications. Write for our booklet No. 101. It’s yours 
Registered for the asking. 


* Trademark 
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KESTER CORED SOLDERS 


@ Clean, tight solder bonds—solder bonds that hold per- 
manently against twisting, bending, shock, vibration and the 
expansion and contraction of temperature extremes. That’s 
the solder performance demanded by industry—and the sol- 
der performance you get when you use Kester Cored Solders. 


@ Made for staying power and rugged dependability, Kester 
Cored Solders are applied in a single, simple operation. The 
flux-filled cores, scientifically balanced with superior alloys, 
are your assurance of fast, easy application — virtually 
mistake-proof solder jobs. 


@ Kester Rosin-Core Solder, for electrical work, will not 
harm insulation or cause corrosion. Kester Acid-Core Sol- 
der, for general work, is an ideal all-purpose solder. 

@ The uniform high quality of Kester Cored Solders is 
backed by nearly half a century of practical experience and 
exhaustive laboratory tests. Available in a wide range of 
strand and core sizes, Kester Cored Solders are adaptable 
to every soldering job. Kester engineers invite your in- 
quiries regarding any solder problems you may have. There 
is no obligation. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenue, Chicago 39, IIl. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 
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direction by smooth, stepless control. 

After careful study it was decided that a permanent- 
magnet motor was the most suitable for this application. 
The reasons for this choice were: 

1.—Greater simplicity of circuit—only two leads out. 

2.—No d-c exciting source required. 

3.—No wiring needed for connection to exciting 

source. 

4.—Increased reliability because the excitation could 

not be interrupted by injury to the exciting source 
or wiring. 

5.—Higher efficiency, hence less heating, due to the 

elimination of field losses. 

A cross-section of the successful “gun-motor” stator 
with the windings removed is shown in Fig. 11. Here 
four alnico VE castings, two per pole, are bolted between 
the laminated pole faces and the case. There are also 
two interpoles. 

The windings consist of full-compensating pole-face 
coils, and the two interpole windings, all in series with 
the rotor brushes, only two leads out. These motors are 
rated 250 volts, 1% hp, 1725 rpm, but this is conserva- 
tive. On the basis of a proper full-load electrical wind- 
ing-density a rating of 2 hp would be possible. 

Normally the amplidyne generator varies the voltage 
applied to the motor in a smooth manner between + 250 
and —250 through zero. While this change can be made 
rapidly, it is not as severe as it would be if a reversing 
switch, connected to the windings, were suddenly thrown 
from one side of a stiff 250-volt line to the other. The 
motor, however, is able to stand such a test without any 
loss of permanent-magnet flux. As a matter of interest, 
the inrush at the time of line reversal is 14 times full- 
load current (70 amp, compared to 5.0). About 20,000 
of these anti-aircraft gun motors were built during the 
war using approximately 200 tons of alnico VE. The 
efficiency was 80 per cent at the 1% hp load. 

The new magnet material VE, becoming alnico 6 
toward the end of the war, was also extensively used on 
other fractional-hp permanent-magnet motors and gen- 
erators to a total of about 600 tons over a three-year 
period. As a matter of contrast, some of the compen- 
sated gun motors used 30 lb of alnico per motor, while 
many of the smallest fractionals required less than 4% oz. 


FUTURE DEMAND 


Considerable progress has been made in the use of 
alnico, or other permanent-magnet materials, to replace 
shunt-coil excitation on various types of apparatus. Gen- 
eral replacement of all coil excitation, however, is not 
possible for circuit reasons, as some coils have to be 
turned on and off, and series coils, which deliver varying 
rather than permanent flux, cannot be duplicated by per- 
manent magnets. Then, there are the intermittent service 
coils, which draw current at high electrical density for 
short intervals, producing magnetic energy outputs far 
beyond that of any permanent magnet. 

If the cost of alnico, including that of grinding and 
fitting, could be cut in half, there would be a further 
replacement of coil excitation in motors and generators. 
Lower-cost permanent-magnet fields would be useful in 
the case of dynamotors, to increase their efficiency, and 
for totally-enclosed machines to reduce heating and pos- 
sibly allow an increase of rating. During the war, alnico 
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For thAL Bolted Security... 
A SPRING Washer is a MUST 
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BEFORE WEAR 
(Kantlink Compressed) 


IT’S TIGHT 


because you wrenched 
it TIGHT 


AFTER WEAR 
(Kantlink Expanded) 


IT’S STILL TIGHT 


because the Spring 
Washer expanded and 
held all parts Tight 


Originators of KaNTIONK the long-range spring washer 


Since the advent of the castellated nut—a fixed nut— —they always have, and always will. 

research has found that eventual looseness in bolted You should use a strong spring washer that expands 
assemblies will be caused by the ductility of metal— as wear occurs. Expanding spring action retards initial 
by bolt stretch—and by inevitable wear at every con-- wear, and then compensates for later wear to hold all 







tact point of metal surfaces. parts tight longer. Nothing but a live spring can do this 

Nut locking devices—although they may keep the cane job. ? ae 
nut from turning—do not and can not give the neces- There is no substitute. 
sary spring action that keeps other parts of bolted as- For real bolted security specify Kantlinks., ae. 
semblies tight. Vibration a stress loosen everything Send today for descriptive folders. 
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For peacetime applications, however, the designer wil! 
weigh the advantages very carefully before applying 30 

eo pounds of alnico per motor. 
|. There are certain fields in which the permanent mag- 


the eer IS | net is not even in competition with coil excitation— 
| where the latter would be impossible—such as the den 


IL Ta | ture application, small holding magnets for thermal 
OPERATING | relays, magnetized tools, and a thousand other set-ups in 


| which the magnet holds or repels but does not supply an 

CH An VEER OE | - exciting flux. In these applications, the use of perma- 
a ~ nent magnets of all kimds is bound to increase. 

Se And finally, there are some special applications to 


> 


Fs 


electrical machinery in which the permanent magnet 
should always hold its own, and where this type of 
excitation should increase. These are applications call- 
ing for some of the following characteristics : 


1. Constancy of flux—not affected by temperature 
changes. Example—tachometer generators. 


2. Increase in efficiency and reduction of heating. 
Example: Many applications to motors and gen- 
erators in telephone offices, where the service is 24 
hours per day, and battery excitation is expensive. 


3. Elimination of collector rings and brushes—and 
sometimes exciter—from revolving-field alterna- 
tors. This advantage is now being realized on small 


UNIMAX was designed to meet a rec- - generators, as already described. For large units 
ized need for a switch with uniform \ ~VW” the cost of the alnico is still a limiting feature. 
performance characteristics and maxi- . Simplification of the circuit, or increased reliability 
mum adaptability to present and future applications. where it is important that the excitation be not 

Mathematically calculated to provide the consistent uni- | interrupted. 
formity of force and movement characteristics essential 


in mass production of precision apparatus, UNIMAX has It is therefore evident that while permanent-magnet 
been proved—over long periods and with thousands of excitation will never replace d-c excitation, it will take 
test specimens—to confirm the mathematical predictions. | over that part of the field for which it is particularly 
THESE DESIGN FEATURES | suited, and accomplish results heretofore unobtainable 
are planned for superior performance. | by conventional methods, effecting saving of energy, 
simplification of circuits, and sometimes the elimination 
of collectors, brushes, and other undesirable accessories 
of the former system. 


was used, wherever it was better, regardless of cost. 
E 
y 
: 
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@ One-piece moving member of heat-treated beryllium 
copper; tongue ribbed for maximum stability 


@ Folded flat spring exerts high contact pressure and pro- 
duces instant traverse 


e Non-rotatable button assures application of actuating 
force to same spot on t@ngue throughout life of switch 


e@ Molded phenolic case permanently sealed together in 
assembly 


e Contacts of pure silver laminated on copper; moving con- 
tact has low mass for minimum contact bounce 


e@ One mounting hole elongated for convenience in pro- 
duction assemblies 


_@ Electrical ratings: 15 amp. 125 volts; 5 amp. 250 volts; 14 
H P, 115-460 volts 60 cycles; all units S. P. D. T. 


UNIMAX uniformity of mechanical characteristics sim- 
plifies production of precision apparatus by making possible 
the installation of switches without need for individual adjust- 
ment of associated apparatus. Run-of-lot switches are inter- 
changeably usable both among units in any shipment or from 
several different shipments. 

New UNIMAX data will be issued for engineers interested 
in design and construction of apparatus requiring precision 
switches; place.your name on file for receipt -of these data. 


e British C - 
UY is OT rere @ @ A motor driven hand plane for cudieniian tes 


A SUBSIDIARY OF 
been developed by the English firm of G. & W. Lowe, 
he W.L. MAXSON Corporation Ltd., of Sheffield. Motor and cutter shafts are at right ? 


460 WEST 34th ST., N.Y.1, N.Y. | angles, connected by gearing. Universal motor. 
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BALDOR STREAMCOOLED Polyphase 
Motor, 1 to 20 HP, 


BALDOR STREAMCOOLED MOTORS are totally enclosed, 


yet are constantly and efficiently cooled by a guarded outer- 
mounted fan forcing air over the entire exterior of the motor 
frame ...as indicated by arrows in the above picture. This 


additional protection is an outstanding feature of all Baldor 
motors. 


BALDOR STREAMCOOLED Direct 
Current Motor, 1 to 5 HP. 


Dust, dirt, lint, etc., cannot reach the inner mechanism of 
the motor to CLOG UP and reduce the operating efficiency 
of the motor. These motors, therefore, require LESS FREQUENT 
CLEANING ... LESS SERVICING. 


* 
@ 
a 
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BALDOR STREAMCOOLED Single 
Phase Motor, % to 7'2 HP. 


BALDOR STREAMCOOLED Round 
Frame Motor, 4 to. % HP., Single 


Phase, 3 Phase, and Direct Current. 
BALDOR STREAM- 


COOLED Face-mounted Motor, Single 
Phase, 3 Phase, and Direct Current. 


BALDOR STREAMCOOLED Face-mounted 
Vertical Motor, Single Phase, 3 Phase, 
and Direct Current. 


GENERAL OFFICES AND FACTORY, ST. LOUIS 10, MO. 
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This is the one important de- 
tail of motor development that 
cannot be worked out from 
tables. Established recommen- 
dations can cover only normal 
operating conditions; where 
abnormal conditions are in- 
volved only experience will 
work out a satisfactory solu- 
tion. In our new laboratory we 
are testing brushes for many 
new equipment designs under 
various operating conditions. 
These facilities are available 
for finding the solution to 
your carbon brush problem, 
without cost or obligation. 
Additional information will 
be sent on request. 


PURE CARBON CO,., INC. 
440 HALL AVENUE ST. MARYS, PA. 





FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


easy 
cau 
waa =z REQUIRED 


MAKES A GOOD JOB AND A NEAT ONE 


* WRITE FOR BULLETIN 8-DF * 
KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 







































The Designer’s Interest 
in Standardized Cylindrical Fits 


(Continued from page 106) 





the class of their fit (allowance) remains the same. 
This statement also applies to the combinations of 
basic shafts and clearance holes shown in three grades 
in Fig. 4 (b). On the basis of operating experience 
obtained with a new product, the designer may decide 
that a fit, originally considered as permitting only a 
small variation in character and hence, requiring close 
part tolerances, can be liberalized. In another case, the 
designer may find that the tolerances have to be “closed 
up” in order to reduce the variation in fit. Here again, 
the change causes no difficulty, provided either the 
basic hole or the basic shaft system has been followed 
consistently. New parts will then interchange with old 
ones. Also, if necessary, replacement parts held within 
closer tolerances and hence, having sizes likely to be 
closer to the maximum metal condition, may be used 
to compensate for wear of the remaining original part. 

Which of the two systems, basic hole or basic shaft, 
shall be used in a specific case, is a question to be 
answered by the designer. This problem may require 
some study. 


IS A STANDARD SYSTEM FLEXIBLE ENOUGH? 


In the opinion of leading designers the limits of a fit 
cannot be determined by computation, but only by 
the designer’s combined experience and judgment. It 
is true that formulas have been used in setting up stand- 
ard systems, but these formulas are based on practical 
data obtained in industry. Where the design of fits 
concerns a product currently made by a company, there 
usually is a sufficient collection of data to go by, unless 
some entirely new device is being developed. How- 
ever, even in this case it may be possible for the de- 
signer to get valuable information from the applica- 
tion of fits to components of a piece of machinery of 
a different type operating under comparable conditions. 

In the large majority of cases, the designer has some, 
and often considerable, leeway in adopting values repre- 
senting the extreme conditions (required and permis- 
sible, respectively) for the fit to be specified. For ex- 
ample, with a running fit, it may not be possible to 
decide with a reasonable degree of certainty whether the 
minimum required clearance (allowance) is 0.0004, 
0.0005 or 0.0006 in. In respect to the maximum per- 
missible clearance, the designer mostly has still more 
leeway, particularly if the maximum possible clearance 
resulting from liberal shop tolerances still remains be- 
low the maximum clearance permissible as regards 
performance and wear life. 

Furthermore, the fact that tolerances are given on 
the mating parts makes it difficult to determine whether, 
for example, a clearance adopted as a required minimum 
value actually is the very minimum required to get a 
satisfactory fit. Let us assume that the specified mini- 
mum clearance is 0.0005 in. and the specified maxi- 
mum clearance, 0.0015 in. It may then happen that in 
a lot of 10,000 hole-shaft assemblies most have actual 
clearances ranging from 0.0008 to 0.0012 in. This may 
be the case also when the specified minimum and maxi- 
mum clearances are 0.0002 and 0.0018 in. Therefore, 
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FOREMOST MAKERS OF 


LET FANSTEEL ENGINEERS COUNSEL WITH YOU 


IT COSTS YOU NOTHING to put your 
problem up to Fansteel, world’s foremost 
makers of electrical contacts. It does not 
put you under any obligation whatever. 
Fansteel engineers of many years speciali- 
zation in electrical contacts, have probably 
dealt with every requirement and condition 
of contact applications. The Fansteel 
Laboratory, complete and most modernly 
equipped, provides spectographs for analy- 
sis of materials, precision machinery for 
surface grinding, shadowgraphs for the 
most accurate measuring, means for test- 
ing contacts in rarefied, extremely humid, 
or corrosive atmospheres, all the severest 
conditions of actual service in the product 
for which the contacts are intended. 
Fansteel service is at your disposal before 
your contacts go into manufacture. 


THE SAFE COURSE THAT FREQUENTLY 
MEANS A SAVING 


How vital the sure performance of the 


electrical contacts is to the success of the 
product, is known to all users. Faulty 
contacts seriously affect the dependability 
of equipment otherwise the finest that can 
be produced. Because a contact of a certain 
material of certain dimensions performs 
satisfactorily in one case is no reason to 
suppose that it will do so in another. Con- 
ditions are rarely, if ever, duplicated. So 
many factors are involved that it is safest 
to use all the engineering experience avail- 
able. Added to this is the possibility of an 
important saving by modifications of the 
contact before it is too late. 


MANY MANUFACTURERS ARE PROFITING 
BY THE FANSTEEL SERVICE 


Recommendations are impartial, as Fansteel makes 
all types of electrical contacts from all recognized 
materials, as well as special alloys. The Fansteel 
Engineering Department also designs and develops 
electrical contacts and assemblies for unusual 
operating conditions. 

You are invited to get in touch with Fansteel for 
prompt attention to your problem. Wire or write 
today. 


There is a wide choice of contact shapes and styles. Here are a few: 


RIVET TYPE CONTACTS 


— Most commonly used, es- 
tes aes! pecially where contact is 
- mounted on bracket or 
} spring with hole. Available 

as solid rivets or composite 
rivets— both in flat and radius face, 


¢ 


SCREW TYPE CONTACTS 


Used where gap between 
contacts requires adjust- 
ment. Thread end and head 
end contact in variety of 
styles, sizes and materials. 
Flat and radius face. 


WELDING BUTTONS 


Often used where 
weight is a balancing 
factor. Where adjust- 
ments are required, 
mating contact may be screw type. 
Buttons with projection backs, or 
solder flushed. Flat and radius face. 


There is a wealth of good, practical information in this 
32 page book ‘‘Fansteel Electrical Contacts ... An 
Engineer’s Handbook’’ .. . Write today for your copy. 
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Stock 
Molded 
Knobs 


3-WAY 
INTERCHANGEABLE POINTER UNITS 
GRADUATIONS, NUMERALS 
BRANDED IN “DEEP RELIEF” 
The new 3-way stock control knob unit 


shown above answers many problems for 


the engineer. The escutcheon mounts 
to the instrument and the knob mounts 
on the control shaft, rotating freely 
inside the escutcheon. All three pointer 
knobs illustrated may be used in con- 
junction with the escutcheon or used 
singly without escutcheon as desired. 
Graduations, numerals or other mark- 


ings can be branded by Rogan in “deep 
relief’ on the escutcheon part at low 


cost. 

Other modernistic, compression molded 
plastic knobs are available from our 
new post-war stock. 

An inquiry on your business letterhead 
will quickly bring descriptive literature 
or samples. Write at once. No obli- 
gation. 


OE RRR neh Ra mam RB-1000 
ROGAN BROTHERS “cuiccestGituncs” 


Compression Molders and Branders of Plastics. 


TRACING CLOTH 
eV aa el 


@ The renown of Imperial as the finest in 
Tracing Cloth goes back well over half a 
century. Draftsmen all over the world 
prefer it for the uniformity of its high 
transparency and ink-taking surface and 
the superb quality of its cloth foundation. 

imperial takes erasures readily, with- 
out damage. It gives sharp contrasting 
prints of even the finest lines. Drawings 
made on Imperial over fifty years ago 
are still as good as ever, neither brittle 


nor opaque. IMPERIAL 


If you like a duller surface, for clear, 
hard pencil lines, try Imperial Pencil Trac- 
ing Cloth. It is good for ink as well. TRACING CLOTH 
SOLD BY LEADING STATIONERY AND DRAWING MATERIAL DEALERS EVERYWHERE 
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the fact that clearances within the range from 0.0008 
to 0.0012 in. prove to be satisfactory in practice, would 
give no definite indication as to which of the two sets 
of limiting values was the better. More specifically, 
there would be no definite indication that either 0.0005 
or 0.0002 in. is the very minimum required as an al- 
lowance. In cases where such a question is important 
enough, a special investigation should be made before 
the part limits are adopted. This can be done by 
producing with special care, mating parts having sizes 
very close to the maximum metal limits. Upon as- 
sembly, these will give fits having clearances cor- 
respondingly close te the respective allowances which 
may then be compared. 

In many branches of industry the ten thousandths of 
an inch has become the accepted unit for specifying 
tolerances and allowances. Therefore, the chances are 
that the designer’s decisions, in cases which for all 
practical purposes are identical, may easily vary by one 
or more “tenths.” Since this fluctuation adversely 
affects interchangeability of parts and the economy of 
their manufacture, it is important to know whether 
the innumerable combinations of part limits specified 
throughout industry could be reduced by having de- 
signers use a standard system which yet is flexible 
enough to suit the large majority of fits required in 
industrial design and production. 


REQUIREMENTS OF A STANDARD SYSTEM 


Obviously, a standard system of fits must strike a 
compromise: On the one hand it must give the designer 
a sufficient choice of fits, and on the other, it must re- 
strict the variety of part limits to a minimum. Classes 
of fit can be established in a standard by providing, 
for mating parts in a given range of basic sizes (say 
1 to 1.49 in. inclusive), a number of different allowances. 
Grades of fit can be established (a) by providing in the 
basic hole system a set of holes with different tolerances, 
and in the basic shaft system, a set of shafts with 
different tolerances, and (b) by providing, for any 
given allowance, two or more mating parts having 
different tolerances. A standard system that strikes the 
right compromise in this respect lends the designer 
considerable assistance by placing at his disposal a 
number of specific values which he can use in com- 
posing his fit specifications, instead of going through 
all of the motions required by the free design of a fit. 
The situation may be compared with the use of standard 
components, in the design of a piece of machinery. As 
a rule, the designer will specify, for example, com- 
ponents having standard screw threads which may be 
purchased as a commercial stock product or can be 
manufactured with stock tools. In exceptional cases 
the designer may have to specify a special thread. 
Similarly, if an adequate standard of cylindrical fits 
is available, he may be able to specify standard fits for 
most of his assemblies, using special allowances and 
tolerances only where it is strictly necessary. Thus, 
the problem appears to hinge upon the question whether 
the standard is adequate as to completeness and flexi- 
bility. In this respect, it may be interesting to review 
the present situation in regard to standardization of 
cylindrical fits in this country and abroad. 

National and International Standard Systems. A 
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The effectiveness of EverLOCK double gripping 
action—wide chisel edges teamed up with bal- 
anced spring tension—make EverLOCK Wash- 
ers first choice wherever positive locking action 
is vital. 

EverLOCK Washers are equally outstanding 
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in holding down production costs. A half turn 


or less gives a positive lock—saving time and 


labor—avoiding all hazards of stretched bolts 
and distortion of threaded parts. Four standard 
types meet most lock washer needs. 


Your inquiries are invited. 





SHEETS 
EXTRUSIONS 
CUT AND 
MOLDED PARTS 


Component parts processed 
from Acadia Synthetics excel 
in many characteristics—in- 
cluding plasticity, elasticity, 
resilience, etc.—plus greater 
resistance to light, air, heat, 
wear, oil and age. Possible 
applications are almost un- 
limited. Acadia Synthetic 
Rubbers cut, mold and ex- 
trude to very close tolerances 
—in any shape, size or type. 

In checking specifications, you may 
find that the original part, re-designed 
in an Acadia Synthetic, gives superior 
performance, greater dependability 
and longer service—very often at 
lower cost. Whatever your require- 
ments may be. . . Acadia’s engineers 
will gladly help you select the right 
synthetic rubber and adapt it to your 
product. Write today. 


Offices in All Principal Cities 
Largest Independent Manufacturers and Cutters of Felt 
4035-4117 Ogden Avenue, Chicago 23, Illinois Branch 


PRODUCTS — 


Dy o sions e Parts 
“DIVISION. WESTERN FELT WORKS 
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number of national standard systems have been estab 

lished during the last thirty years. The British Stand 

ard, Limits and Fits for Engineering (B. S. 164:1924) 

is still in force. The Tentative American Standard 

Tolerances, Allowances and Gages for Metal Fits (B4a 

1925), has been due for revision for many years and a 
partial revision is now before the American Standard; 
Association for approval. National standard systems 
adopted in the 1920's in metric countries of the European 
continent were unified by a technical committee of the 
International Standards Association into the so-called 
ISA System. Before the latest war, this system had been 
adopted in Austria, Belgium, Czechoslovakia, Denmark, 
Finland, France, Germany, Hungary, Italy, Japan, The 
Netherlands, Norway, Poland, Sweden, Switzerland, 
and the U. S. S. R. More recently it was adopted in 
China. While the ISA is now being replaced by the 
International Standards Organization (ISO), the indi- 
cations are that the European continent will adhere to 
the ISA System. The American designer will occasion- 
ally have to deal with ISA fits, where they have been 
specified on drawings of European origin. 

American Standard System. The Tentative American 
Standard B4a-1925, now under revision, gives eight 
classes of fits, numbered 1 to 8 and also designated by 
names, from a loose fit to a heavy force or shrink fit. 
It covers nominal sizes up to 84 in., inclusive, for classes 
1 to 6, and in nominal sizes up to 136 in., for classes 7 
and 8. Only fits in the basic hole system are given. 
This system provides four different grades of basic holes 
and only one grade of shaft for each allowance. Cross- 
mating of holes and shafts is permissible. Hence, the 
designer can change the grade of a fit, but only by speci- 
fying a different hole tolerance. The standard has been 
criticized on this score, and also because of the lack of 


@ @ A special 2500-kw d-c generator approaches comple- 
tion in the Westinghouse shops. This machine is one of 
several designed for steel mill operation. In addition to 
communicating interpoles, a distributed compensating 
series winding of heavy strap conductors is laid in slots 
in the pole faces of the field which has its own shunt 
coils besides. 
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BRIDGEPORT'S 
ENGINEERING ALLOYS 
FOR PRODUCT IMPROVEMENT 


Easily worked and fabricated into complex shapes, 
Duronze* alloys find extensive use in electrical appli- 
ances, switches, signal systems, temperature and 
pressure controls, fastening devices and countless 
other applications. Designers and manufacturers 
interested in improving the performance of their 
products will find it worthwhile to investigate 
Duronze, Phosphor Bronze and Bridgeport’s other 
modern engineering alloys. 

The selection of the material for the job it must 
perform may mean success or failure of a product. 
Bridgeport’s engineering alloys were developed for 
properties which combine high strength and tough- 
ness of steel with the corrosion resistance and work- 
ability of bronze. 

Analyze your products critically to determine 
whether they contain any parts that will fail prema- 
turely and nullify a good design. Ask for help from 


Springs made from Duronze V by Seaboard 
Coil Spring Company, Los Angeles, Calif. 


our Technical Service Department to specify the 
alloy which will serve best. 

Investigate the possibilities of hard drawn Duronze 
V wire (silicon bronze) for making tough, corrosion- 
resistant coil springs or for manufacturing high 
strength bolts and nuts by cold upsetting. For valve 
stems, screw machine items and other turned parts 
of high strength and exceptional corrosion resist- 
ance consider Duronze III, an aluminum bronze with 
silicon. Duronze alloys have tensile strengths of from 
80,000 to 100,000 Ibs. per sq. in. *Reg. U.S. Pat. Off 


BRASS - COPPER + BRONZE + DURONZE - SILICON BRONZE 


ALUMINUM BRONZE + CUPRO NICKEL + NICKEL SILVER 
Rod «+ Strip + Wire + Tubing 


BRIDGEPORT BRASS COMPANY 
BRIDGEPORT 2, CONN. « _ Established 1865 
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BRIDGEPORT BRASS 
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Custom-Engineered 


TERMINAL BOARD 


Cures Design and 
Production Headache 


This two-sided Terminal Board — made of 
finely finished laminated phenolic, with quick- 
soldering C. T. C. lugs solidly swaged into pre- 
cise position — was designed to fulfill rigid 
specifications for a piece of highly technical 
equipment. 

C. T. C. designers cooperated on the pro- 
totype model and our production facilities 
delivered boards in quantity to relieve the 
manufacturer of an acute production head- 
ache. 

In addition to the types of C. T. C. Ter- 
minal Lugs used on this board, we can meet 
certain special demands with several non- 
standard toolings...or we will design lugs 
to any requirement. 

If you are in need of a special board, coil or 
crystal, C. T. C. Engineers will supply the 
answer .. . designed and produced in less time 
than you may imagine. 

Standard All-Set Boards cover many 
circuits where special boards are not necessary. 
Of laminated phenolic, ranging in four widths 
from 14” (1 row of Turret Lugs) to 3”’ (2 rows 
of lugs). May be broken in fifths on the scribed 
lines, or used full length (131%’’). Fit all stand- 
ard resistors and capacitors. 

Catalog No. 200 gives full details. Write 
for it. 


C. NtLA Ge F 
Thice a 
Cc. mific IDI MAA aia 


D 


Guarontee 


CAMBRIDGE se rcomttelantaente CORPORATION 


455 Concord Avenve noriagé 


Engineering Standar esigns 


i Materials and Workmanship 
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| to be added, as follows: 
| 0.00025 in. 


| a basic shaft system and the contention that the total 

| range of nominal sizes has been subdivided too finely. 
For example, the size range of classes 1 to 6 (up to 
8Y in., inclusive) is divided into 23 steps. Some users 
of the standard, in setting up their own, have remedied 
this by merging some of the size steps. 


PROPOSED REVISION OF B4a*1925 


In 1943 the ASA, by the request of industry, organ- 
ized a special war committee on Cylindrical Fits to com- 
plete the revision of B4a-1925, which had been under 
consideration for some years. While this committee was 

‘ at work, the British announced that they were consider- 
ing a revision of their standard B. S. 164:1924 and upon 
their suggestion an effort was made to develop a unified 
American-British-Canadian standard. Before disband- 
ing, the war committee completed a final draft of a pro- 
posed standard system, entitled “Limits and Fits for 
Engineering and Manufacturing,” dated August 31, 
1945. This draft was submitted to the permanent ASA 
committee with the recommendation that it “be used as 
a working basis in the future development of the 
project.”* Some of the recommendations made in the 
war committee’s final draft (hereafter called the “war 
draft,” for brevity) have been taken over in the proposed 
partial revision of B4a-1925 which is now before the 
ASA for approval. Other recommendations, specifically 
the inclusion of tables of recommended fits, have not 
been followed. The relation between the two drafts 
will be reviewed below. 

General Specifications. The war draft starts with a 
series of definitions applying to cylindrical fits. The 
draft recognizes the need for a basic hole system and a 
basic shaft system. Also, it confirms the establishment 
of 68F (20C) as the standard reference temperature. 
This reference temperature has been adopted in all in- 
dustrial countries and is a truly international standard. 
The war draft further states that a part shall be accept- 

| able if its actual size does not exceed the specified 

| numerical limiting values. All of these recommendations 
have been taken over in the proposed revision of B4a- 
1925, with a few changes in the definitions. 

Preferred Basic Sizes. Table I in this article is the 
same as that given in the war draft, with one minor 

| exception: The value %4 (0.015625) as now proposed 

| was originally 0.0160 in. 

Tolerances and Allowances. A series of recommended 
values given in the war draft has been taken over in the 
proposed revision of B4a-1925, with the addition of the 
value 0.0300 in. and the marking in heavy type of some 
preferred values, see Table IT. 

The tables in B4a-1925 contain 27 tolerance and 

| allowance values in the range from 0.0003 to 0.0030 in. 
According to Table II, these will be reduced to 11 
values by the elimination of 0.0007, 0.0009, 0.0011, and 
so on. On the other hand, four values below 0.0003 are 

0.0001, 0.00015, 0.0002 and 

This will take care of a number of cases 

where allowances or tolerances are required that are 

smaller than those used more than twenty years ago and 

now are practicable due to refinement in dimensioning. 
Grades of Holes and Shafts. The war draft recom- 


1 Copies of this final draft are available upon request from the Ameri 
| can Standards Association, 70 East 45 St., New York 17, N. Y. 
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Resistor Wires for nearly 
WY, every electrical heating job 


800 1000 1200 1400° 1600 


Temperature-Resistance curves for Chromel A, C and D. 


URABLE CHROMEL Resistor Wire is “hot stuff’ for | 1700°F. It is particularly recommended for developing 
countless electrical heating applications ... for high resistances within a small space. Resistivity: 675 
ranges, roasters, ironers, toasters . . . laboratory, brazing ohms per circular mil foot at 68°F. 
and heat-treat furnaces. A smooth wire ... of uniform §(CfyROMEL-D is suited to the many lower temperature 
resistance, it’s produced in three grades and a wide applications around 1200° 
range of sizes to meet the requirements of nearly every to 1400°F. Resistivity: 


high, medium and low temperature application. 600 ohms per circular mil 


CHROMEL-A is the nickel-chromium alloy that first foot at 68°F. 

made electrical heating practical. It possesses close-to-  Oyr Catalog-M1 is de- 
constant “hot” resistance between 700° and 2000°F. yore exclusively to help- 
and it delivers full rated power throughout its long and sg, technical information 
useful life. Resistivity: 650 ohms per circular mil foot —, the CHROMEL Alloys 


at COP? and their application. 
CHROMEL-C is for milder applications not exceeding | Want a reference copy? *Trade Mark Reg. U.S. Pat. Off. 


HOSKINS MANUFACTURING COMPANY Detroit 8, Michigan 
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COLONIAL 


WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 


plus! 


WIRE STRIPPERS 
Mae a 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. 


Designed 


to do quantity work on a quality basis on all types of insulated wire 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. Repeat 
orders attest to its superiority. 


from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 


TRY THESE PYRAMID WIRE STRIPPERS 


Preve the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—ere fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS Hie 


2224 SOUTH STATE STREET 


CHICAGO 16, ILL. 








mends nine grades of accuracy (tolerances) for each 
range of nominal sizes, see Table III. All of the nine 
grades apply to shafts (S1 to S9), but only five grades 
apply to holes (H3 to H7). After the war committee 
had issued its final report, the British recommended the 
addition of another tolerance grade (10), particularly 
for drilled holes. A novel feature in a standard of this 
kind is the addition to Table III of a general guide for 
the designer as to what machining processes can be 
applied in regular shop practice to maintain the various 
grades of accuracy. 

Grades of Allowanges. Seven of the tolerance grades 
given in Table III are recommended also for allowances, 
that is, minimum clearances (Cl to C7) or maximum 
interferences (N1 to N7). With a view to the stress 
problem to be considered in interference fits, an extra 
allowance grade (N6™%) has been inserted between N6 
and N7. 

Symbols. The war draft states that on layout sketches 
and in specifications, but not on workshop drawings, a 
hole or shaft may be designated by the letter H or S, 
respectively, followed by a numeral indicating its grade, 
for example H4, S3. The allowance of a fit may be 
designated by the letter C (minimum clearance) or N 
(maximum interference), as the case may be, also fol- 
lowed by a grade number. These various symbols may 
be combined into a symbol for a fit, in which the basic 
part is mentioned first. Thus, H4.C3.S4 designates a 
clearance fit in the basic hole system (see Table IV) and 
S3.N2.H4, an interference fit in the basic shaft system. 

Preferred Holes and Shafts. In the war draft, a pre- 
ferred group of hole and shaft tolerances, permitting the 
designer to establish a flexible system of fits in different 
classes and grades, has been worked out on the basis of 
the allowances and tolerances given in Table III. Such 
a group of holes and shafts, intended to give fits in the 
basic hole system, is shown in Fig. 5. A similar group 
was to be set up for fits in the basic shaft system. 


RECOMMENDED FITS 


Tables of Recommended Fits. Finally, combinations 
of holes and shafts from the preferred groups are given 
in the war draft as series of recommended fits in various 
classes and grades, expected to serve the common re- 
quirements of the mechanical and related industries. 
For example, Table IV lists recommended fits in the 
basic hole system, all of which have a grade 4 hole. The 
war draft gives two other tables of basic hole fits, with 
holes in grades 5 and 6, respectively. The intention was 
to add similar tables for fits in the basic shaft system, 
one of which was included in the war draft as a tentative 
model. 

When the subject of cylindrical fits was discussed at 
the Conference on Unification of Engineering Standards 
held in 1945 in Ottawa between American, British and 
Canadian experts, the American delegates declared that 
American industry was not ready to accept the inclu- 
sion of data such as Table III in the proposed revision 
of B4a-1925. Accordingly, the addition of tables of fits 
to the proposed revision has been held in abeyance by 
ASA committee B4. 

British Standard System. This system covers fits 
between holes and shafts in nominal sizes up to 25.29 in., 
inclusive, or in metric units, up to 632.49 mm, inclusive. 
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4 Dependable, Inexpensive 
Temperature Control 


- SOMO Nae 


a 


‘fe =| BROWN-MH 
TEMPERATURE 
CONTROLLER 


nA = 
~~ 
i 


The Doughnut Corporation of America 
builds machines for frying doughnuts. 
Operating with little or no attention other 
than charging, they automatically turn out 
one perfect doughnut after another. 


Close control of frying temperature 1s the 
important factor in the making of umni- 
form quality doughnuts. Brown-M-H 
Temperature Controllers used on these 
machines hold temperatures at the right 
degree—dependably, inexpensively and 


without need of maintenance. 


THBROWN) Hon 


eywell Contro_s 


ee 


In addition to Brown-M-H Temperature Controllers there 
are many other Brown-M-H Control Devices which are the 
answer to problems of temperature and pressure control con- 
fronting product design engineers. They include electric, 
pneumatic and combination electric/pmeumatic systems, all 
providing a means of dependable, accurate control at low 
cost. The instruments, together with all accessories that 
make up the several types of control systems, are fully illus- 
trated and described in Catalog 8301. A copy will be sent at 
your request. THE BROWN INSTRUMENT COMPANY, 
a division of Minneapolis-Honeywell Regulator Company, 
4466 Wayne Avenue, Philadelphia 44, Pa. Offices in all prin- 
cipal cities. 


Toronto, Canada 
Stockholm, Sweden 


London, England 
Amsterdam, Holland 
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It is essentially a basic hole system, but three oversize 
holes (tolerance ‘“‘plus to plus”) are given “to meet 
exceptional conditions.” No basic shaft system is given, 
For each allowance, only one grade of shaft is available, 
Therefore, for any class of fit, the designer can change 
the grade of the fit only by specifying a different hole 
tolerance. From Fig. 5, which was proposed by the 
British, it would appear that they are considering a 
change in this respect. 

. ISA System of Fits. This was published in ISA 
We think so Bulletin 25 lh “The ISA fulieans System.” It 
—and so do our customers. Our | covers allowances and tolerances for nominal sizes up to 
tests are discontinued after 30,000 | 500 mm, inclusive (about 20 in.). For each range of 
’ ’ | sizes the designer can choose between 55 standard holes 
on-off cycles. They're good! and 64 standard shafts. These differ by class, by grade, 
or in both respects, and may be combined at will. Series 
SPST ROTARY SNAP SWITCH of recommended fits in the basic hole and basic shaft 
3A—125 V., 1A—250 V- Catalog No. 100 | system are given also. The basic hole system has four 
Ye” IPS x 5/16” Shank, Single Hole Mounting | different grades of holes and the basic shaft system, five 
6” Leads, One Knurled Nut | different grades of shafts. In each system the designer 

has the choice between 21 classes of fit (allowances). 


Listed nderwriters’ Laboratories, Inc. 
by U STANDARD TABLES A GUIDE ONLY 


ELECTRIC & It cannot be made too clear that the purpose of tables 
MFG. CO., Inc. recommending certain series of hole-shaft combinations 
| as standard fits is merely to serve as a guide to the de- 
ee te tx | signer. He has to decide what is required by the par- 
ee ; | ticular assembly. For interchangeability and economy 
Woke for Balletie , in manufacturing and gaging, he is asked to use a 
standard fit whenever there is one that will meet the 
requirements. In most cases the extreme conditions of 
fit need not, and usually cannot, be determined with 
great accuracy, say, to within 0.0001 in. The chances 
| are that the designer can usually find an acceptable 
AVAIL ‘ysi md sitet 0 | standard fit, provided the system used as a guide is 
(i /TA | PROMPT | | reasonably comprehensive. This term is, of course, 
ae rather indefinite since the kind and variety of fits that 
DELIVERY are required depend largely on the product manufac- 
tured. However, a large number of fits belonging to all 
| three of the main types are common to many branches 
DONGAN of industry and, therefore, can be covered effectively by 

“PM” TYPE | a national standard of relatively simple form. 
It is not uncommon to hear the remark: “You cannot 
CONTROL give the draftsman a table of fits and let him put limits 
TRANSFORMERS | onthe drawings.” Of course, this cannot be done, unless 
| the draftsman really is a designer who knows just what 
fits are required. However, a practicable arrangement 
eidily pematin abbiee: teuee is to have the designer indicate on a sketch, by means of 
thon Mee voltage ts detived, standard symbols, what kind of fits he wants and leave 
Equipped with nipple and lock- it to a detailer to put the numerical limits on the draw- 
nut for knockout mounting. ings. Here is where standard symbols for parts and fits 
Made in 50-60 cy.—460/230 are helpful as a common language between designers and 

volts primary, 115 volts second- detailers throughout industry. 

ary. Capacities up to 150 V.A. Another objection sometimes raised against the use 
of standard tables of fits is that to be complete and flex- 
DONGAN ELECTRIC MFG. CO. ible enough to serve as a useful guide to designers in 
“o on various industries, the system must be so comprehensive 
Franklin nye) Vea ™ Mich. (or so complicated ) that it will confuse, rather than 
help the designer. In this respect, it should be kept 
ey —— oa in mind that while a national standard system has to be 
much more comprehensive than is needed for the work 
of an individual company, each manufacturer can take 
from the national standard those fits suitable for its own 

work and set up a simpler company standard. 





Used on magnetic starters, 
breakers, cabinets, etc., for 
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These 14 different types of SPEED NUT Fasteners 
— 44 parts in all — solved Galvin’s problems 





























Our new Bulletin No. 214 goes into detail on this 
Motorola job and is available for the asking. Since 
you may be able to use to advantage many of the 
fastening ideas illustrated, write for a copy 




















* Trade Mork Reg. U.S. Pat Off. 


FASTEST THING IN FASTENINGS 
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FOR PROFITABLE ASSEMBLY 


et TINNERMAN analyze your fastening problems 
BEFORE You Leave the “Mock-up” Stage 


oo b 


To take full advantage of the SPEED NUT System of Fastening, 
Galvin engineers brought the “mock-up” and prints of their new 
Motorola Heater to Tinnerman for a fastening analysis before building 
tools and dies. They sat right in with Tinnerman development en- 
gineers who went over the heater part by part—explored every 
possible production short cut—planned its assembly from start to finish. 

The final design of the heater was modified to take advantage 
of standard SPEED NUTS wherever possible. Where standards could 
not be used, new SPEED NUTS were created for a more efficient 
assembly. The result was assembly perfection. Many parts were 
attached with SPEED CLIPS and merely snapped into position under 
spring-tension. Others were fastened by simply pressing SPEED NUTS 
over unthreaded studs. And where it was necessary to use screws, 
SPEED NUTS made the attachments simple and fast. 

This engineering service is available to you, too—at no cost. For 
the utmost in assembly savings, contact our Sales Engineering Depart- 
ment before you leave the “mock-up” stage. But in any event, check 
the SPEED NUT System of Fastening before you go into production. 


TINNERMAN PRODUCTS, INC. 2042 Fulton Road 

Cleveland 13, Ohio 

a inCanada: Wallace Barnes Co., Ltd., Hamilton, Ontario 
In France: Aerocessoires Simmonds, S.A., Paris 


In England: Simmonds Aerocessories, Ltd., London 
In Australia: Simmonds Aerocessories, Pty. \td., Melbourne 


* 


PATENTED 


MORE THAN 4000 SHAPES AND SIZES 



















© ¢ Light-Weight, Thumb-Operated 
0.3 Watt Generator Flashlight 
A new dynamo flashlight measuring 1 x 2 x 3.3 in 
e and weighing but 7% oz has been designed by N. V. 
oO. # for rabbits Philips’ Gloeilampenfabrieken of Eindhoven, Holland, 
the details having just been released in this country 
through Philips Laboratories, Inc. About 0.9 watt of 
mechanical energy is supplied by the user through pres- 
sure of his thumb as shown in Fig. 1. Since the output 
is about 0.3 watt, the efficiency is about 33 per cent. 


1 


TM 


NORMA 


Fig. 1—The Philips dynamo pocket flashlight, oper- 
ated by reciprocating motion of the thumb. 


Output voltage averages 2.5 and operates a small in- 
candescent lamp at high efficiency, the burning life of 
the lamp being thereby limited to about 10 hr. The 
lamp output is about 2.4 lumens (8 lumens per watt) 
and about half of this is usefully radiated in a beam. 


but hardly a method for getting preci- 
sion-moulded plastics. Magic won’t help 
a bit—for only sound engineering 
“know-how” and experience can turn 
the trick. . 





Let us engineer your plastic needs 
without all the abacadabra. We are 
always available to help you whether 
you consult us direct at the factory in 
Watertown — or through one of our 
branch offices in New York, Cleveland, 


Detroit or Chicago. 


Fig. 2—The internal mechanism of the flashlight and 
the tiny generator, showing how the stator poles 
THE WATERTOWN MANUFACTURING COMPANY ore formed. 


700 Echo Lake Road Watertown, Conneationt 





At a distance of 1 meter the illumination intensity is 
about 4 foot-candles. 


The small rotor of the generator is driven at 3000 to 
VV LUE AN 5500 rpm, with the voltage varying between 2 and 3 
A NAME AS OLD AS THE PLASTICS INDUSTRY volts. That is, the voltage-speed characteristic is fairly 
flat. The rotor is simply a small cylinder of magnet steel 
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NEW CINCINNATI DIE SINKER USES 


Typical of the spectacular post-war progress being 
made in modern machine tool development is the 
new Cincinnati 16” Vertical Hydro-Tel Die Sinker 
which has introduced some valuable production 
pluses into this important operation. 


As shown in the photograph, the machine is dupli- 
cating a single-throw crankshaft die (left) from a 
master pattern (right), scanning the pattern auto- 
matically and thus relieving the operator of con- 
siderable work and responsibility during the pro- 
gress of the cut. 


Additional advantages stressed by the manufac- 
turer are: saving of time in roughing out die 
impression because of the heavy cuts that can 
be taken; saving of time in hand finishing due 


48 Years of Engineering and 
Metallurgical Development. 
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TIMKEN 


to the accuracy of 
the machine-cut die 
impression. 


The Cincinnati Milling Machine Company for 
many years has made liberal use of Timken 
Tapered Roller Bearings as an important aid to 
precision, endurance and economy. In this case 
32 Timken Bearings are used to eliminate fric- 
tion, reduce wear, carry radial, thrust and com- 
bined loads and hold moving parts in correct and 
constant alignment. 


Look for the trade-mark “TIMKEN” on every 
tapered roller bearing you use. The Timken Roller 
Bearing Company, Canton 6, Ohio. 





BEARINGS 


ASBESTOS COVERED 


WIRE A ot 
- » « IN ALL POPULAR SIZES 


Because we specialize in the manu- 
facture of asbestos covered wire— 
that is the only type of wire we do 
manufacture—we know that RADI- 
BESTOS WIRE is outstanding in 


quality. 


Because RADIBESTOS WIRE is out- 
standing in quality we recommend 
it without reservation for use with 
industrial installations and house- 
hold appliances of all kinds. 


Look for the RADIBESTOS WIRE 
trademark on the spool. It’s a symbol 
of highest quality asbestos covered 
wire,—a wire that will meet your 
every requirement for appearance 
and dependability. 


Write for samples—mentioning the purposes 
for which you need asbestos covered wire. 


ON THE SPOOL 


RADIX ILL 


eal Res 


2800 EAST 55TH STREET - CLEVELAND, OHIO 
TA 





designated as Ticonal 0.8, the magnetic properties of 
which are indicated in Fig. 5. The stator of the gener- 
ator comprises two sets of pole pieces formed by folding 
two concentric crosses with four arms each and assem- 
bling them to form eight poles. The rotor is permanently 
magnetized with eight poles, the path of the flux being 
from the rotor pole faces, across the air gap to the 


Fig. 3—Showing how a continuous rotation of 3000 
to 5500 rpm is imparted to the rotor on shaft R, by 
reciprocating motion of the thumb lever H trans- 
mitted through the over-running clutch at the right. 


stator poles, down to the central core on the shaft and 
through a soft iron ring on the shaft across a very 
small air gap to the center of the rotor. The generator 
winding in which voltage is induced is a flat stationary 


".cqil inside the stator field pieces with the soft iron ring 


on the shaft inside the coil. This construction is indi- 
cated in Fig. 4. 

Rotation of the rotor in one direction as a result of 
reciprocating impulses from the thumb lever is made 
possible by use of a one-way clutch built upon the roller- 
and-cam principle. It will be seen from Fig 3 that when 
the internal three-part cam is turned in one direction the 
rollers engage and transmit torque to the outer ring 
gear but when the cam rotates in the other direction the 
rollers lodge in that part of the cam where clearance is 


Fig. 4—Components of the little generator, “exploded” 
to show their relative position in the assembly. 


greatest and the ring gear is free to continue its motion 
in its original direction due to inertia of itself and the 
rotor to which it is geared. 

An interesting provision is made to prevent injury 
from accidental short-circuits on the generator. In Fig. 
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/ ‘CABLE 
SUPPORTS 


For YOUR Electrical Wiring Problems 


SS 


_ Geeen ae 
ype Support Clip 
CPe 742 

Army-Navy Aero- 


nautical Standard 
for AN742 


These ethyl cellulose plastic clips have been used by the million 
in supporting cabled electrical wires in airplanes, buses, juke 
boxes, telephone switchboards, radios and many other applica- 
tions . . . but we don’t know all the uses ourselves. New uses 
are being presented to us constantly. 


If your engineering department has imagination and resource- 
fulness it can probably find new uses for these supports. They 
will reduce costs, weight, breakdowns and improve your 
product. Consult our Engineering Department on your appli- 
cation, or write for Circular G-46. 
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IMMEDIATELY AVAILABLE ! 


DEPENDABLE 


Vertical or 
Horizontal 
Mounting 


PRODUCTS 


A. C. Solenoids 


Superior Quality at Lowest Possible Price 


SINCE 1927 


Precision 
Designed For 
Long Life, 





) Efficient 
Operation, 
s | And Compact- 
Plunger Con- f° . ee } ness 
nections Bush- 
ed For Smooth 


Bearing Sur- ! Coils Easily 


faces 2 —a Replaceable 


These Solenoids incorporate Transformer Grade Silicon Iron, 
Stainless Steel Plunger Guides, Coils of Best Insulated Magnet 
Wire and Varnish. 


We also manufacture D. C. Solenoids and special transformers 
which can be engineered for your particular needs. 


WEST COAST ELECTRICAL MFG. CO. 
10008 S. MAIN ST. LOS ANGELES 3, CALIF. 
Phone PLymouth 59055 
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WHAT TYPE OF 
JEWEL ASSEMBLY 
DO YOU NEED! 


No matter what type 
or size of Jewel Light 
Assembly you need, 
chances are we can pro- 
duce it for you quickly, 
more satisfactorily, and 
at lower cost! Here, 
every facility is avail- 
able for high speed 
quantity production . 
speedy, efficient, eco- 
nomical service. Drake 
patented features add 
greatly to the value and 
dependability of our 
products. 


* 


You'll like the friendly, intelligent 
cooperation of our engineers. Let 
them help you with signal or illu- 
mination problems. Suggestions, 
sketches, cost estimates or asking 
for our mewest catalog incur no 


obligation. 
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5 is shown the demagnetization curve of the magnet steel, 
i. e., that part of the magnetization curve which gives the 
induction (in gauss) as a function of a demagnetizing 
field (in oersted). Given the magnetic resistance of the 
circuit, the relation between the induction and the field 
is represented by a straight line through the origin, for 
instance k. At the point of intersection A of this line 
with the curve the induction may be read off which the 
steel will retain when, after magnetization to saturation, 
it is placed in the circuit in question. When, due to the 
rotation of the magnet, a current begins to flow in the 
armature winding, it will excite a counter-field, which 
causes the induction to fall from A to B; upon the cur- 
rent falling to zero the induction increases again, not 
along the magnetization curve but along the practically 
straight line BC, the slope of which is equal to the pre- 
viously mentioned reversible permeability. In the state 


Fig. 5—Demagnetization curve of the magnet steel 
“Ticonal 0.8” used in the generator rotor. This is 
really only the second quadrant of the complete graph 
but its customary use was explained in an article on 
page 72 of last month’s issue of this publication. 


of rest the working point remains at C, while when the 
flashlight is functioning it runs back and forth along the 
line BC. (Strictly speaking it describes a very narrow 
loop. ) 

This is true, however, only as long as the counterfield 
due to the current taken off does not become stronger 
than corresponds to point B. Ifa short circuit occurs, 
when a much larger current flows for a very short time, 
the induction falls for instance to D, the short circuit is 
ended and the induction ascends along the line DE 
instead of returning to C. A new working point E is 
then reached, which may have a much less favorable 
position. This means that after one short-circuiting the 
dynamo will no longer produce sufficient voltage, unless 
the magnet is magnetized anew by means of special de- 
vices required for that purpose. 

This disastrous effect of a short-circuit can be elim- 
inated in a simple manner by using a somewhat larger 
magnet and demagnetizing it slightly when assembling 
the dynamo, for instance to point b in Fig. 5, so that the 
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Quality control is written into your purchase order when you washers. Inventories are always in balance. Remember, witl 
specify SEMS, for SEMS bring you both screw and washer SEMS you eliminate the entire washer and screw assembly 
pre-assembled as a unit. The washer can’t fall off! operation right on your purchase order! 

Driving is easier, faster . . . no finger-fumbling, no lost Write any listed manufacturer for free SEMS Data Book 


the JIOZERI) 


fastener unit 


SEMS are Pre-Assembled Washer and Screw Units in which the Washer 
is held on the Screw by the Rolled Thread and is free to rotate. 
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THERMOSTATIC BIMETAL 
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Typical Bimetal Element 


PRECISE TEMPERATURE 
CONTROL IS EXEMPLIFIED by this 
American Electrical Heater soldering- 
iron Heat Regulator. It maintains steady, 
efficient heat in a range from warm to 
operating temperature. It banishes 
chilling, time lost in reheating, over- 
heating and the guesswork which has 
plagued solderers for generations .. . 
Now the operator can use his ifon, lay 
it down, pick it up in ten seconds —or 
ten minutes! The temperature remains 
as he sets it. 


This reliable product of American 
Electrical Heater Company is typical 
of the many instruments, controls 
and machines in which Chace 
Thermostatic Bimetal is the actuating 
element. For precise control of heat 
or cold, engineers rely on “CHACE”. 
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Thermostatic Bimetals 


1608 BEARD AVE * DETROIT 9, MICH 








working point lies at c. The magnet has to be so much 
larger as to produce the same flux as before, since under 
otherwise equal conditions the flux determines the a-c 
voltage generated. Also the current upon short-circuit- 
ing occurring is the same, but the counter-mmf thereby 
set up is distributed over a greater length of magnet 
and the demagnetizing field S2 is thus proportionally 
smaller. The point d reached when short-circuiting oc- 
curs will therefore not lie much lower than 0 and in any 
case much higher than D. With a suitable choice of the 
initial state c, the working point may even in the event 
of a short-circuit still remain on the recoil line bc, so that 
the short-circuit then causes no permanent change of 
any kind. 


@ © New Line of Motors Designed 
for Steel Fabrication and Welding 

The use of welding in the manufacture of electric 
motors and generators is not new although designing 
and manufacturing engineers are continually finding 
new ways of applying this very useful process. A line 
of moderate sized welded steel squirrel-cage motors re- 
cently developed by the Elliott Company illustrates one 
such application along with some novel manufacturing 
techniques. The sizes included in this line are from 
150 hp to 1000 hp, 4 poles, with corresponding ratings 
for other numbers of poles. 

Some of the problems presented to the designer in 
developing motors in these sizes are the following: 

1. Standard enclosures such as drip-proof, splash- 

proof, forced-ventilated, etc., must be available. 

. Both split-type sleeve bearings and ball or roller 
bearings are required. 

. A variety of core widths for each diameter as 
well as special mounting dimensions must be 
readily obtainable without excessive tool and fix- 
ture cost. 

4. Appearance is important, with clean lines and 
modern styling desirable. 

A unique feature is the bearing bracket or end shield 

design, which makes use of a solid flanged head as the 

basic shape with the bearing assembly as a separate 


Fig. 1—New Elliott Fabri-steel squirrel-cage motor 
with sleeve bearings and drip-proof parts. 
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Whenever and wherever space is at a premium. . . 


in shavers, hearing aids, pocket radios, guided! 

missiles and other radio, electrical -or electrgnic 
devices... you can use one or more of thése four 
miniature products IRC makes-by-the-million. 
For complete information, including dimensions, 

ratings, materials, constructién, tolerances, write 
for comprehensive catglog bulletins, stating 

products in which gyou are interested. 
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\% watt for UHF. Resistance film permanently 
bonded to solid ceramic rod. Length 

only %". Diameter “%". Available 

resistance values 30 ohms to 1.0 megohms. 
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INTERNATIONAL 


401 N. BROAD BYSEet 
IN CANADA: INTERNA’ 
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¥ watt—insulated composition. Length 
only 3". Diameter $2”. Resistance 
range 470 ohms to 22 megohms 
(higher on special orders). 


TYPE SH Fingertip Switch 
Similar to TYPE H Control (left) in appearance. 
%"" diameter. OFF and 3 operating positions. 





insert. From the user’s point of view this arrange 
ment makes inspection and replacement of sleeve bear 
ings relatively easy. Instead of having to unbolt and 
lift off a heavy half-bracket, the maintenance man 
simply removes a light bearing cap. 

From the manufacturer’s standpoint there are : 
number of advantages. First, with the bearing hous 
ing separated from the supporting bracket, machining 
becomes much simpler than for conventional split 
brackets. The housing itself, which is the more in- 
* tricate part of the structure, is handled on a turret 
ask you if lathe, a small milling machine and a drill press. The 
you saw this large diameter piece,,the bracket proper, requires the 
ad! Ly use of a vertical boring mill, but there are only two 

; simple boring and facing operations plus some drilling 
and tapping in one plane. 

The bracket, proper, starts as a flanged head, one of 
the present day available shapes, to which an edge- 
rolled ring is welded to form a bolting flange. Open- 
ings as required for ventilation and for insertion of the 
bearing housing are flame-cut in the head and an ad- 
ditional bearing support is welded in place. The re- 
sulting structure is rigid but light in weight. 

The stator member contains some novel features. 
There is no frame in the usual sense, but instead a sup- 
porting structure is built around the punchings. A 
building mandrel is farst set up and the punchings are 
stacked over slot keys and pressed between end plates 
by hydraulic pressure. The cross members, consist- 
ing of steel angles, are then welded to the end plates to 
lock the core in place. At two or more points the weld 
is carried across the back of the punchings to act as a 
key against circumferential movement. 

The frame plates are then welded to the ends of the 
angles in such a position as to give proper ventilating 
space around the core. Feet are positioned in the build- 
ing fixture, welded in place and a heavy wrapper plate is 
then applied. 

It was found that modern flame-cutting technique 


WHEN MR. LAWTON 
CALLS ON YOU — 
He’s going to 


CHESTER A. LAWTON 
Nine years with STAR before the 
war, now active on our sales staff. 


We want to know if our ads are of any help to 
you. For instance, when we say “THERE ARE 8 
KINDS OF STAR INSULATION” (see below) 
you want to know more than that. 





You also want to know what the situation is 
with regard to production and delivery. On that 
score we're doing better. We’re still short of 
man-power but improved equipment is a big help. 


Write us—we want you to know the facts. 


There Are 8 Kinds of Star Insulations 
1. THERMOLAIN 5. No. 921 


A heat-resistant refrac- 
tory insulation. Porous. 
Withstands thermal 
shock. 


. LAVOLAIN 


A dense semi-steatite of 
high mechanical and di- 
electric strength. 


- COMMERCIAL 


WHITE 


Most economical for use 
in most applications. 


. VITROLAIN 


Strong, dense, non-por- 
ous, moisture proof. High 
dielectric strength. 


INSULATION 
Can be molded into dif- 
ficult shapes. Strong, 
dense, heat-resistant. 


. NU BLAC 


Will not soil in assem- 
bly or use. Excellent for 
wiring devices or novel- 
ties. 


- HUMIDOLAIN 


A highly porous porce- 
lain, suitable for many 
applications in humidi- 
fiers. 


. STEATITE 


Has a very low-loss fac- 
tor, making it well suit- 
ed for radio and televi- 
sion equipment. 


PORCELAIN CO. 


lelLamis AD A 
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was sufficiently accurate to cut the core end-plates and 
frame plates from rolled plate stock without the need 
for any machining before assembly. The end plates 
are taken from the centers of the frame plates, thus 
reducing scrap losses. 

After the stator is completely stacked and welded 
it is stripped from the building fixture and placed on a 
similar but somewhat simpler fixture for machining the 
bracket fits. This fixture has a pilot fit which engages 
the center of the boring mill table and insures accurate 
concentricity between the inner diameter of the stator 
punchings and the bracket fit. With the small air- 
gaps required in squirrel-cage motors such attention 
to concentricity of parts is essential. 

For certain sizes and speeds of motors a fabricated 
steel spider is used. This is built up from simple flame- 
cut rings of heavy plate and lengths of bar stock. Rotor 
clamping plates are flame-cut and welded in place on 
the spider. Phos-copper welding is used to join the 
rotor bars and end-rings. 

The final result is a motor which can be adapted to 
the various requirements of the industrial field with a 
minimum of engineering and tooling changes. It has 
adequate enclosures, is light weight but rigid and has 
the clean lines and smooth appearance which is charac- 
teristic of modern machinery design. 
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Copper 
Protects 


20 
Vital Points 


in your new Automobile 


In vital points . . . where corrosion attacks . . . where 

electrical connections must be permanently depend- 

able . . . where bright plating must adhere perfectly 
. you'll always find copper. 


Today . . . much as copper has already been 
applied ... alert engineering minds recognize copper 
as the true “Lifetime Metal of Tomorrow” . . . one 
which offers thousands of new product applications 
in advance designs. 


The proved merits of Hussey Copper . . . always 
known for finer quality and exact uniformity . . . recom- 
mends its specification to assure life-long durability. 


Kk * 


e Air Cleaner and Silencer Lamps 


Brake Main Cylinder Parts. Horns and Horn Relay 


Brazing “& Ignition Distributor and 


id 
Carburetor Parts Vacuum Control 


Chassis and Body Ignition Coil 
Electrical Wiring 


Cylinder Head Water 
Nozzles 


Gaskets 


Indicator Instruments 
Light Switches 


Piping, Connections and 
Fittings 


Radiator Body 
ME Starting Motor 


Generator 


Headlamps, Tail Lamps, 
License Lamp 


~ = 
Parking Lamp, Dome and “@ Voltage and Current 
Instrument Regulator 


HUSSEY COPPER 


Cc. G. HUSSEY & COMPANY 


Oe Ue ee a) 
ROLLING MILLS AND GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 


Hussey Worehouses corry stocks of Copper and Bross Products for prompt shipment 
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condition. Compared to the labor-management 

conflicts of last year, the first two months of 1947 
appear refreshingly tranquil. True enough, this may 
only be the proverbial quiet before the storm. But it 
has been pretty apparent that a spirit of moderation, or 
at least of better counsel, has infused the labor situation. 
And so it may not be over optimistic to feel that 1947 
may pass into history with no major work stoppages. 
It is significant that a recent survey by the American 
Management Association reports a growing desire on 
the part of management “to see calm, considerate and 
cooperative action by management and labor toward a 
lasting resolution of their differences.” 

One result of the continued labor peace has been a 
definite improvement in production of some critical ma- 
terials. Topping the good news is the January output 
of copper which made a new postwar record. According 
to a Copper Institute report, 79,341 short tons of crude 
metal were produced in that month, while output of the 
refined metal reached 80,144 tons. During the worst 
of the strike last year in April, output of crude copper 
dipped to a low of 29,280 tons and of refined metal to 
18,989. (See tabular summary.) 

This does not mean, however, that the copper situa- 
tion is definitely in the clear. Supplies are still short 
and there is pretty much of a scramble for available 
supplies. Actual deliveries kept pace with increased 
output and reached a new record of 143,692 tons, of 
which government-owned stocks, released by the Office 


| oe reports reflect a generally stable 


Summary of U. S. Copper Output 
(in tons of 2000 Ib) 


Production 


Deliveries 


nd 115,601 
ebruary 
March 
April 
May 
June 
July 

ugust 
September 
October 
November 
December 


Total 1946 
January 1947 


1,260,921 
143,692 


Source: Copper Institute, New York 45” 


HIGHLIGHTS 


of Metals Reserve, accounted for approximately 59,000 
tons. This quantity ‘practically depletes government 
stocks and nothing much is expected to be available 
from this source except from arrivals of the relatively 
limited quantities that were bought last year before the 
Office of Metals Reserve discontinued purchases abroad. 

Meanwhile no one wants to import copper and pay 
the 4c per lb duty on top of the world price of 19%c. 
And this situation does not take into consideration a 
possible further advance in world markets. Already, 
at least one producer in this country has upped his 
price to 20%c. Copper scrap is a story in itself and 
supplies have grown even tighter than before. Scrap 
dealers are said to be keeping their stocks from the 
market in anticipation of still higher prices. It is under- 
stood that in some instances copper scrap has com- 
manded even a higher price than primary metal. 


Steel Production Up 


January steel production shot up to 7,234,187 net 
tons of ingots and castings—a new peacetime record— 
according to the American Iron & Steel Institute. This 
was almost double the strike-crippled output of 3,872,- 
054 tons a year ago. A continuance of the January 
rate throughout 1947 would mean a total output for 
the year of approximately 85,000,000 tons. This would 
top 1946 output of 66,590,604 tons by 28 per cent. The 
all-time record year for steel output was 1940 when the 
total reached 66,982,686 tons. Steel production for the 
week of February 17 was estimated at 94.1 per cent 
of rated capacity. 

Shipments of a-c fractional-horsepower motors have 
dropped to 2.12 million units in December, according 
to the CPA, as against the 2.26 total reported previously 
for November. The backlog moreover is still rising 
and now totals 40.27 million units. But some buyers 
report an improvement in delivery schedules. The 
monthly business survey of the National Association 
of Purchasing Agents reports that deliveries have been 
cut down to 18-20 weeks from the former 30-40 week 
schedule. 

The overall price structure receives interesting com- 
ment in the NAPA report. The purchasing agents 
find that although industrial materials continued to 
advance in January, such advances were “at a very 
moderate rate” compared to the previous 60 days. In 
other words, buyers’ resistance was being encountered 
not only from the consumer in the retail store but also 
at the industrial purchasing agent’s desk. It is the 
general feeling that most prices have reached their 
peak and will now begin to level off. Exceptions re- 
main, such as copper and lead. 

It is also interesting to note from other current re- 
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i). STEP-UP 
)PRODUCTION 
Even “green help” 
can make perfect wire 
connections—fast and 
4 easy—with IDEAL 
Vire-Nuts’’. Average time per 
Wis only a few seconds. 


R ELECTRICALLY, 
RONGER MECHANICALLY 
y’Wire-Nut” connec- 
n stands up to 3 
es the pull of the 
best soldered joint with 
as much as 25% less 
electrical resistance. 
Compare size and 

appearance, too! 


OVED 


DEAL ‘’Wire-Nuts” are listed 
y Underwriters’ Laboratories, 
Inc. Millions in use. 


BUY 
“WIRE-NUTS” from 
YOUR JOBBER 
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Speed Output, Cut Costs with 


IDEAL » 
(THE SOLDERLESS, TAPELESS, WIRE CONNECTORS) 


Hundreds of Electrical Manufacturers are saving materials and 
cutting assembly costs by making wire connections with modern 
IDEAL “Wire-Nuts”. This inexpensive, easy-to-use wire connector is 
screwed on the wires like a nut on a bolt—no tools, no soldering, 
no taping necessary. You get a strong, safe, permanent joint 
which is neat and compact...improving product quality and appear- 
ance. “Wire-Nuts” are listed by Underwriters’ Laboratories, Inc. 

A complete range of sizes is available for joining from two 
No. 18 up to and including three No. 10 solid or stranded wires. 
It will pay you to find out now where and how you can save hours 
and dollars with IDEAL “Wire-Nuts”. 


FREE SAMPLES plus complete 
Application Manuval—Mail Coupon 


Try IDEAL “Wire-Nuts” on your products at our ex- 

pense! Send coupon below for free samples plus 

complete application and cost data. No obligation. 
*Trade Mark Registered, U. S. Pat. Office 


pot -cr nr 


IDEAL INDUSTRIES, Inc., 1008 Park Ave., Sycamore, Ill. ‘| 
Send us free samples of IDEAL ‘’Wire-Nuts” with Application 
wires. 


Manual. We join No. wires with No. 


Name ‘ 


Company ila 


Address __ 
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A MOST COMPACT RHEOSTAT 


Type 2462F is designed for 
relatively low wattage, and it 
fits into an exceptionally small 
space. From the back of the 
panel it measures only %4 of 
an inch. 

Its terminals are ideal for 
easy, rapid crimping and sol- 
dering. 

The shaft and bushing are 
fully insulated from the con- 
tact mechanism, so the rheo- 
stat can be mounted on a metal 
panel. And this little 10 watt 
rheostat is tested for 1500 volt 
breakdown. 

Other types of Hardwick- 
Hindle rheostats, and our 
many resistors offer you val- 
uable exclusive advantages 
also. 

Write today. Our engineers 
are always at your service. 


ACTUAL SIZE OF RHEOSTAT 


HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 
Subsidiary of THE NATIONAL LOCK WASHER COMPANY 


NEWARK 5, N. J. 


U.S. A. 


4 REASONS FOR 


Treaster TO USE Drill a 
hole—drive in the pin and 
the job is complete. 
Reaming of the hole is 
unnecessary. 


3 VIBRATION PROOF Im- 
pressing 4 grooves along 
exterior of pin produces 
8 flutes which are a few 
thousandths larger than 
nominal pin diameter. 
Driving pin into hole com- 
presses flutes thus provid- 
ing positive locking action. 


12 Low UNIT COST Fast 


installation features of 
DRIV-LOK Pins produce 
lower assembly costs and 
increase profits on every 


4 AVAILABLE IN QUAN- 


TITY Increased produc- 
tion facilities enable us to 
supply DRIV-LOK Pins in 
types and quantity to meet 
virtually every need. Spe- 
cial designs are available 
on request. 


Write for new illustrated circular. 


DRIV-LOK PIN COMPANY 


606 W. Washington Blvd. 
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ports, such as the Dun & Bradstreet weekly trade re- 
view, that the toughening attitude of retail buyers has 
not, so far as least, adversely affected business in con- 
sumer durable goods. On the contrary, the trend has 
been to shun high-priced soft goods and to concentrate 
on purchases of staple items. In this category, “elec- 
tric appliances were frequently reported to be among the 
best sellers.” 

Plastics production figures reflect continued progress. 
December figures for polystyrene shipments hit 8,091,- 
951 lb, a substantial increase from 7,215,827 lb re- 
ported in November. Cellulose acetate shipments (mold- 
ing and extrusion materials) reached 7,951,474 lb as 
against 5,983,888; phenolic molding materials, 10,579,- 
844 lb against 8,770,827 Ib; phenolic laminating resins, 
3,120,980 Ib against 1,957,020 Ib. 

Other recent production figures reveal an all-time 
record in output of radio receiving tubes. Total ship- 
ments by member-companies of the Radio Manufac- 
turers Association were 205,217,174. Highest prewar 
output was 135,838,157 in 1941. Last year’s output 
included 129,637,191 tubes for new sets, 65,228,065 
for replacements, 9,991,214 for export, and 360,704 
for government agencies. Another all-time high was 
set by factory sales of standard-size household vacuum 
cleaners. December sales hit 265,364 units compared 
to 260,572 in November. Total 1946 sales reached 
2,289,441 or 37 per cent more than in the best prewar 
year, 1941, which saw sales of 1,670,129 units. (The 
NEMA indexes, machine tool shipments, radio receiver 
sales, and other monthly indexes will be found on page 
122.) 


INDUSTRY-SPONSORED 
EXHIBITIONS IN 1947 


A varied and stimulating program of industry-spon- 
sored expositions, shows and other special events of 
interest to the electrical field is on the calendar for 1947. 
A review of those that have already taken place and a 


Calendar of Meetings 


March 2-5—Spring Meeting, The American Society of 
Mechanical Engineers, Mayo Hotel, Tulsa, Okla. 
March 3-6—1947 National Convention and Radio Engi- 
neering Show, The Institute of Radio Engineers, Grand 
Central Palace, New York City. 
March 3-7—Winter Meeting, National Electrical Manu- 
facturers Association, Edgewater Beach Hotel, Chicago. 
March 19-22—Annual Convention, American Society of 
Tool Engineers, Rice Hotel, Houston, Tex. 
March 22-27—Fifth Western Metal Congress and Ex- 
position, sponsored by American Society for Metals, 
Oakland Municipal Auditorium, Oakland, Cal. 
March 24-26—24th Annual Convention of the Oil Heat- 
ing Industry, sponsored by Oil-Heat Institute of America, 
Traymore Hotel, Atlantic City, N. J. 
April 7—Spring Meeting, Packaging Machinery Manu- 
facturers Institute, Hotel Warwick, Philadelphia. 
April 22-23—Westinghouse Machine Tool Electrifica- 
tion Forum, to be held at the Westinghouse plant, 
Buffalo, N. Y. 

For additional news of coming meetings 

and expositions, see the Trade Associ- 

ations and Technical Societies section. 
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CAPACITORS 


If you’re one who recognizes quality in a motor 
starting capacitor you'll like Capacitrons. Be- 
cause we produce them with equipment built 
especially for making electrolytic motor starting 
capacitors, you get dependability and trouble- 
free performance that is engineered right into 
the capacitor design itself. 

And, like the famous “Torridol” Oil Type 


Capacitrons, our new electrolytic motor starting 


types are built under the finest quality control 
systems in existence. 

You'll like Capacitrons too, because of their 
sturdy mechanical features. They are hermetically 
sealed in time-tested metal cases . . . there can 
be no leakage or breakage problems. 

Let us tell you more about the superiority of 
Capacitron Motor Starting Capacitors. A copy of 
our new catalog will be sent upon request. 


“fe CAPACITRON Company 


849 N. KEDZIE AVENUE 


CHICAGO 51, ILLINOIS 


TELEPHONE VAN Buren 3322 


CONSULT US ON YOUR MOTOR STARTING CAPACITOR REQUIREMENTS 
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As in the case of the Magnetically Held Field Dis- 
charge Switches described in a previous adver- 
tisement (write us if you didn’t see it), these ASCO 
Switches are designed to control direct current 
lines feeding magnetic field coils. However, these 
switches are mechanically held, electrically oper- 
ated and designed for the higher amperages: 30 
to 1000 amperes. They will not open on loss of 
voltage. 


They are used in conjunction with surge-dampen- 
ing resistors, facilitating the connection and 
eliminating power losses during normal opera- 
tions. They have the following features: 


a...open and enclosed types 
-+. field pole designed to break before or after 
main poles make (optional) 
.- independently pivoted field discharge pole 
equipped with efficient blowout coil 
--furnished with or without resistors, as 
required 
e...DC service; AC or DC operating coils 
{... accessory built-in equipment available 


If you are designing—or operating—equipment 
utilizing magnetic field coils, you should know all 
about these new ASCO Field Discharge Switches. 
Our engineers will be glad to help you work out 
the proper assembly or application so as to make 
best use of these efficient and durable switches. 


CATALOG 117S2 — 
Mechanically held 
type 75 ampere 
rating with extra 
auxiliary contacts. 


CATALOG 117S1-B—Mechanically 
held type 200 ampere rating with 
manual operating handles for emer- 
gency use; this type includes polar- 
ity reversing arrangement. 


AUTOMATIC TRANSFER SWITCHES 
REMOTE CONTROL SWITCHES 
CONTACTORS ¢ RELAYS 


Automatic Switch Co. 
49-B East llth Street ¢ New York 3, N. Y. 


We also manufacture a complete line of Solenoid Operated 
Valves for Automatic and Remote Control of Liquids and Gases 
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preview of the more important events scheduled for the 
remainder of the year follows: 

The first Electrical Engineering Exposition was held 
in New York during January 27-31 concurrently with 
the winter convention of the American Institute of Elec- 
trical Engineers. An array of 65 different displays in- 
cluded much equipment designed to function between 
the generating station and the ultimate load, but there 
were also displays of utilization equipment of various 
kinds and of materials and components. 

Highlights were applications of electronics, a multi- 
plicity of applications covered by switches and controls, 
new developments in testing apparatus and last but not 
least, advances in insulation, pointed up by exhibits 
of silicone and glass-fiber products. 

The cathode-ray oscillograph, advanced during the 
war to the point where time intervals as small as one- 
millionth of a second could be accurately measured, 
has been made available for many practical peacetime 
uses outside the research and large industrial labora- 
tories, where it is widely accepted. One of the pioneer 
manufacturers of these instruments exhibited several 
types designed for use in the study and testing of radio 
and television receivers, transmitters, welding circuits, 
transmission lines, electronic control devices, circuit 
breakers, relays and other electrical equipment. 


“Pocket-size” Oscilloscopes Featured 


Another exhibitor showed a “pocket-sized” oscil- 
loscope incorporating cathode-ray tube, vertical and hori- 
zontal amplifiers, linear time-base oscillator, synchron- 
ization means and self-contained power supply. 

Displays of testing instruments included an insulation 
resistance test set featuring a heavy-duty generator 
powered by alnico magnets, separate from those used 
to energize the indicator, and a centrifugal voltage 
regulator. Another instrument for similar applications 
was of the battery-vibrator type providing 500 to 600 
volts d-c and designed to obviate hand cranking. 

A great variety of special-purpose switches was on 
view, such as a newly designed unit for recycling opera- 
tions including time delay and automatic reset features. 
Typical uses of this unit are to delay the closing of 
plate circuits on electronic devices, such as radio trans- 
mitters and rectifiers ; control of heat applications, oper- 
ation of conveyors, X-ray timing, control of time se- 
quences, and soon. Another type is designed specifically 
for controlling mechanical operations and may be made 
to regulate exposure to light, heat, electric current, me- 
chanical agitation or other process steps. 

A new spring-driven “stepping” switch, so-called, is 
made in 20-point and 40-point types and under control 
of a telephone dial, or other impulsing device, will select 
any desired circuit out of 20 or 40, as the case may be. 
Automatic control of a series of operations, counting, 
totalizing and other functions in considerable number, 
may be effected with this device. 

Photoflash capacitors, also capacitors designed for 
such purposes as motor starting, fluorescent lighting, 
power factor correction and carrier current coupling 
were embraced in one exhibit. 


IRE Plans Record-Breaking Show 


This year’s Radio Engineering Show, sponsored by 
the Institute of Radio Engineers, will be held at the 
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which end means business? 


The end with the red arrow, we think. Whatever the mechanical merits 
of any tool may be, it cannot give good service without dependable, built- 
to-last power-supply cords. And that’s where the “business” angle comes 
in. Unless cords give good service, your products — whether they be 
grinders, buffers, power wrenches, or any other electrically driven portable 
equipment — won’t make buyers come back for more. 

One of the best ways to keep business coming your way is to equip with 
General Electric's Flamenol* portable cords. 

On any tool, Flamenol cords will outdo and outlast all ordinary cords. 
Flamenol cords resist oils, acids, heat, abrasion, moisture, sunlight — and 
a list of other service hazards as long as your arm. Flamenol cords are 
very lightweight and flexible for easy installation and easy handling 
in use, but they are really tough when it comes to taking abuse. 

When you design new models, or when you plan improvements for 
present products, why not consider the advantages of Flamenol port- 
able cords? You'll find that it costs no more to use a high-quality cord for 
the “business” end. 

Don’t forget that we make many other types of wire and cable, too. 
If you have any problems involving wiring on your products, call in your 
local General Electric Merchandise Distributor. He may be able to help 
you cut costs and speed production. Or write to us for information at 
Section W50-322, Appliance and Merchandise Department, General 


lectric Company, Bridgeport 2, Connecticut. 
*Trade-mark Reg. U. S. Par. Off. 


GENERAL © ELECTRIC 





PRODUCE FOR EXPORT 
... hot inventory 


@ Take time to weigh the strong and weak points in 
your sales outlook and you will see that adjustments 
are needed to sustain a prolonged period of high activity. 
Do not underestimate the coming decline in domestic 
sales and prices, but prepare for it by initiating or ex- 
panding your foreign business. Foresight and prompt 
action will be more important than ever this year. 
‘Remember, profit stays up when volume stays up, 
so insure your future profits by starting export sales 
immediately. Strategic placement abroad NOW of 
limited stocks will keep the sales curve climbing when 
inventories start accumulating. 
Our established contacts with leading overseas dis- 


tributors insure substantial orders when you need them. 


Let us tell you the full story. Write today! 


STERN, MORGENTHAU 


& CO. INC. 


44 Whitehall Street New York 4, N. Y. 
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Grand Central Palace, New York City, and will be 
run concurrently with the 1947 national convention 
of the institute, March 3-6, inclusive. The interest 
already evinced in this event is reflected in the fact that 
more than 150 manufacturers have already obtained 


| exhibition spaces for their products. Moreover, owing 


to the wide interest this year the exhibition space orig- 


| inally contracted—the 71st Regiment Armory, New 
| York City—proved too small and it became necessary 


to contract for much larger exhibition space at the Grand 


| Central Palace. 


Among the exhibitors already announced are: Air- 
craft Marine Products, Inc., Alden Products Co., Allied 
Control Co., Inc., American Lava Corp., American 
Phenolic Corp., American Telephone & Telegraph Co., 
William Brand & Co., Burlington Instrument Co., 
Cambridge Thermionic Corp., Clarostat Mfg. Co., Inc., 
Cornell-Dubilier Electric Corp., Corning Glass Works, 
Cornish Wire Co., Inc., DeMornay-Budd, Inc., Tobe 


| Deutschmann Corp., Allen B. DuMont Labs., Inc., 


Electrical Reactance Corp., Fansteel Metallurgical 
Corp., Federal Telephone & Radio Corp., Freed Trans- 


| former Co., General Ceramics & Steatite Corp., General 


Electric Co., Indiana Steel Products Co., Instrument 
Specialties Co., International Nickel Co., J-B-T Instru- 


| ment, Inc., E. F. Johnson Co., Karp Metal Products 
| Co., Inc., Littlefuse, Inc., Radio Corporation of Amer- 


ica, Raytheon Manufacturing Co., Sola Electric Co., 


| Solar Manufacturing Corp., Sorensen & Co., Inc., 
| Sprague Electric Co., Stupakoff Ceramic & Mfg. Co., 


Superior Electric Co., Sylvania Electric Products Inc., 


| Waldes Koh-I-Noor, Inc., Waterman Products Co., 
| Westinghouse Electric Corp., and Weston Electrical 
| Instrument Corp. 


| Components Will Play Important Part 


As was the case last year, the IRE engineering show 


| will contain exhibits of many important developments 


in radio transmitters and other communications equip- 
ment; laboratory and control devices and instruments; 
and related equipment, but there will be no lack of 
emphasis on electrical and electronic components and 


| materials. The show itself will be tied in with the ex- 


tensive program of technical sessions which will be held 
at the Hotel Commodore as well as in the Grand Central 
Palace auditorium. Here are some highlights of the 
20 technical sessions: Electronic Measuring Equipment ; 
Microwave Components and Test Equipment; Elec- 
tronic Digital Computers; Electronic Controls and Ap- 
plications; Wave Guide Techniques; and Radar and 
Communications Systems. A session on basic electronic 
research is arousing a good deal of advance interest. 


| It is scheduled for the morning of March 6 and will 
| include five papers dealing with various aspects of this 


broad subject presented by E. R. Piore, Office of Naval 
Research; L. Marten, National Bureau of Standards, 


| and K. Bol, Stanford University; C. M. Slack and 


D. C. Dickson, Westinghouse Electric Corp.; Edward 
H. Gamble, Polytechnic Institute of Brooklyn; and S. 
Moskowitz and D. D. Grieg, Federal Telecommunication 
Laboratories. 

The paper by Mr. Marten will deal with the scope 
of work of the Office of Naval Research. The other 
four papers will deal respectively with the reduction of 
spherical aberration in compound magnetic lenses, of 
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ZINC and ALUMINUM HIGH PRESSURE DIE CASTINGS 
ALUMINUM PERMANENT MOLD and SAND CASTINGS 


When your blueprint design calls for aluminum or zinc 

. Castings—sole plates, waffle grids, end bells, motor hous- 
ings, vacuum cleaner nozzles or any one of hundreds of 
parts used in the electrical field ... 


When you are experimenting with a new product that re- 
quires limited production at low equipment cost that can 
only be met by match plate sand production... 

When you are ready for volume production that requires 
either sand, permanent mold or die castings... 
Remember Monarch—the foundry that produces all three 
types of castings. That’s why we suggest that you take 
advantage of 


MONARCH 
3inlSERVICE 
ee eo 


MONARCH ALUMINUM MFG. COMPANY 


Dept. “A”: 9301 DETROIT AVENUE, CLEVELAND 2, OHIO - WOodbine 6100 





TUTTLE Or a ad application in fields ranging from electron microscope 
RR to radar tubes; the use of an arc struck between two 


Furnishes the oes - closely spaced electrodes in a high vacuum as a high- 
mg Bg. capacity source of electron emission; determining the 
HEATING SOE era Ce | response of an electron tube to the sudden application 


: of an external voltage ; and the results of tests designed 

ELEM ENTS es | | to determine empirically the noise-suppression character- 
| | istics of various methods of pulse modulation. 

for the ao Two sessions in the field of nuclear research promise 

CONLON % . to be unusually interesting. The first, on March 3, 

a will cover particle accelerators for nuclear studies. 

IRONER re. meee | Featuring this session will be a paper by five General 

xy | Electric engineers—A. M. Gurewitsch, H. C. Pollock, 

| R. V. Langmuir, F. R. Elder and J. P. Blewett—on 

the new 70-million-electronic-volt synchrotron built by 

G-E under an Office of Naval Research contract. The 

Courtesy of the Conten Corp., Chicage | second session will cover nuclear instrumentation, and 

| is scheduled for March 4. It will lead off with a general 

Skilled workers—Modern equipment—Trained su- | review of the subject by V. C. Wilson of General Elec- 

pervision and the close personal touch of the boss | tric with emphasis on the requirements for electronic 

that keeps the job moving. instruments in the fields of nuclear research and en- 


Our engineering staff with modern laboratory | gineering. 


equipment are available to help you solve your Machine Tool Show in September 
problems and the development of the best unit to 
fit your needs. Of outstanding interest is the 1947 Machine Tool 


Show to be held in Chicago during September 17-26, 
under sponsorship of the National Machine Tool 
Builders’ Association. The show will be held in the 
huge wartime Dodge-Chicago plant. The association 
aa tf Cty You H. W. Tuttle & Company has leased some 500,000 sq ft of space for the exposi- 
i ; fab tion, which would probably make the show the largest 
sdaeae i Leibcaasaas Aidan,‘ CRige | industrial event of its ae ass record. The 1947 io 
will be the fourth in the NMTBA history, and the first 
since 1935. Concurrently with the show, technical 
sessions of the Machine Tool Congress will be held at 
various Chicago hotels that are headquarters for par- 
ticipating organizations. A record-breaking industry- 
wide participation and attendance are expected. 
Although not an exhibition or show, the annual 
Westinghouse Machine Tool Electrification Forum 
should be noted as one of the major events of the year. 
This year the forum will be held during April 22-23 
at the new Westinghouse motor plant in Buffalo, N. Y., 
thus giving those attending an opportunity to inspect 





Strip Resistors—Porcelain Heating Elements— 
Standard and Special Heating Elements. 





Do your insulators call for a material with a the plant. } 
low-loss factor, high dielectric and mechani- Chicago will also be the location of the 1947 National 


cal strength, one that may be machined, | Plastics Exposition. It will be held at the Coliseum, 


drilled, threaded or tapped to close toler- 


May 6-10, inclusive, sponsored by the Society of the 
inidintestiliessanisaneite baaaseanthen Plastics Industry. The show is planned to present not 
for tube sockets, crystal holders, coil forms, only developments in plastics materials but also in 
bushings, and similar rf. applications. fabricating and molding equipment. This will be the 
Rimniie G25 queties 4 congeemire second national show sponsored by the SPI, the first 
strength of 96,000 lb./sq. in. At 1 meg. fre- one having been held in April, 1946, in New York City. 
quency, the loss factor of this body meas- The Chicago show is expected to at least duplicate the 
ee aindianeae wide interest and capacity attendance aroused by last 

Would you like samples for your year’s event. Some 150 exhibitors have already made 

laboratory testing? commitments. The SPI convention will be held at 
the Stevens Hotel, concurrently with the exposition. 
All divisions of the plastics industry will be included 


in both the convention and exposition: materials manu- 
D. ue SE MFG. COMPANY facturers, sasiletd. ed abdciek and equip- 
Main Office & Work Chattanoo 


ances? LAVITE Steatite Ceramics meet these 





hal ali ment makers. The SPI exposition will be the second 
' plastics show of this year. An earlier one was held in 
Chicago, during January 25-31, under sponsorship of 


Society of the Plastics Engineers. The SPE techni- 
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A @IANT HEAT* 


Ge 


The detection of radiant heat is a vital factor in many thermal con- 
trol systems. The Fenwal THERMOSWITCH Control presents a large 
area sensitive to radiant heat energy . . . its temperature sensitive outer 
shell responds rapidly to changes in radiant heat. The THERMOSWITCH 
Control is the ideal temperature detecting unit for such applications as 
the control of temperatures in ovens, incubators, driers, . . . in fact, 
wherever radiant heat is a factor in the process. In many instances the 
overall efficiency of a product or process may be increased by utilizing 

this high radiant heat sensitivity of the Fenwal THER- 
MOSWITCH Control and controlling temperatures with- 
out physical contact between the thermostat and func- 
tional parts. 


Chart shows the time required for the Fenwal THER- 
MOSWITCH Control and two other thermostats to break 
contact following sudden exposure to a source of radiant 
FENWAL- heat, when adjusted approximately 10° F. above the am- 
bient temperature. Note the fast response of the Fenwal 
unit. 


High radiant heat sensitivity is but one of the outstand- 
ing features of the Fenwal THERMOSWITCH Control. For more in- 
formation about the many facts in Fenwal’s favor, send for a copy of 
our Thermotechnics brochure. 
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#12 of the "Fourteen Facts in Fenwal's Favor". 


FENWAL INCORPORATED 


51 PLEASANT STREET 
ASHLAND MASSACHUSETTS 


Thermotechnics for Complete Temperature Regulation 
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CMP STAINLESS 


@ THERE'S SALES APPEAL IN 
STAINLESS STEEL. It’s one sure way 
to make your product better, influence 
more sales. CMP light gauge stainless 
gives you more than product sales appeal. 
You gain fabrication economies, too, with 
less down-time and longer die life . . . 
because you receive coil-after-coil dimen- 
sional accuracy, physical properties and 
chemistry tailored for your special require- 
ments, and a quality finish that’s a beauty. 
CMP Stainless Thinsteel is produced in 
gauges thin as .001”, in popular chrome 
and chrome-nickel grades, and in all tem- 
pers from dead soft to full hard. Check now 
for deliveries and complete information. 


COLD FACTS ABOUT 


STAINLESS THINSTEEL 


e EXTRA LONG COILS less downtime 
@ EXTREMELY CLOSE TOLERANCES .... more parts per ton 
e WIDE RANGE OF PHYSICALS AND ANALYSES 


... tailored for your products 


e GAUGES THIN AS .001” .... strength with lightness 


GIVES MAXIMUM PRODUCTION PER TON 


THE COLD METAL PRODUCTS CO. 


YOUNGSTOWN 1, OHIO 


Sales Offices: NEW YORK + CHICAGO + DETROIT 
$T. LOUIS « BUFFALO + DAYTON + LOS ANGELES 








cal meetings were held during January 27-31. Em- 
phasis in this show was on mold design and production 
methods. 

In the metals field, the 28th Annual Meeting and 
Exposition of the American Welding Society, sched- 
uled in Chicago during the week of October 19, has 
already been announced. On the Pacific Coast, the 
six-day 5th Western Metal Congress and Exposition 
is to be held in Oakland Civic Auditorium beginning 
March 22. The event is sponsored by the American 
Society for Metals, and a number of other leading so- 
cieties are cooperating, including the AIEE and ASTM. 
A Magnesium Exhibit, sponsored jointly by the Army 
Air Forces and the Magnesium Association at Wright 
Field during February 18-20, stressed design, fabrica- 
tion and application of magnesium. 

In the field of finishing materials and techniques, 
the American Electroplaters Society is sponsoring the 
Industrial Finishing Exposition at the Convention Hall, 
Detroit, during June 23-27. This exposition will be 
held concurrently with the society’s 1947 convention 
at the Statler Hotel, Detroit. In a related field, the 
National Association of Corrosion Engineers is sponsor- 
ing a conference and exhibition at the Palmer House, 
Chicago, April 7-10, inclusive. Included in the dis- 
cussions scheduled at eight technical sessions are papers 
dealing specifically with corrosion problems in the elec- 
trical field. 


Second Instrumentation Exhibit Scheduled 

In the area of instrumentation, the Second National ; 
Instrument Conference and Exhibit has been scheduled 
for September 8-12 at the Stevens Hotel, Chicago, 
sponsored by the Instrument Society of America. The 
1946 exhibit, held in Pittsburgh, was unusually suc- 
cessful and a similarly gratifying response is antici- 
pated this year. . 

The 1947 International Lighting Exposition will make 
its appearance at the Stevens Hotel, Chicago, November 
3-7. This event, as was the first international exposi- 
tion held in Chicago last April, is under sponsorship of 
the Industrial and Commercial Lighting Equipment 
Section, of the National Electrical Manufacturers As- 
sociation. Still another Chicago show is the 1947 Radio 
Parts and Electronic Equipment Conference and Show 
to be held also at the Stevens Hotel, May 12-17. It is 
sponsored by the Association of Electronic Parts and 
Equipment Manufacturers. 

Chemical expositions in the past have usually de- 
voted considerable space to the presentation of new 
developments in the line of chemical and related equip- 
ment, electrically operated and electrically or elec- 
tronically controlled. It is expected that this will also 
be true of the 21st Exposition of Chemical Industries, 
scheduled for December 1-6, inclusive, Grand Central 
Palace, New York City. On the Pacific Coast, a 
similar exposition, known as the Pacific Chemical Ex- 
position, is to be held at the San Francisco Civic Audi- 
torium, October 21-25. 

Industrial designers are represented by the traveling 
photographic exhibit of postwar products designed by 
members of the Society of Industrial Designers. The 
exhibit was first shown in Philadelphia, where it closed 
on February 21. It is due at the Detroit Institute of 
Arts, from March 9 to April 2; at The Toledo Museum 
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The only motor 
with a 















ONLy in Fairbanks-Morse motors 
will you find rotors centrifugally 
cast in one piece—and of copper! 


The characteristics of copper 
make it the ideal rotor material. 
Copper has high electrical and 
thermal conductivity (twice as 
good as aluminum), greater 
strength, and low thermal expan- 
sion. 

















The indestructible copperspun 
rotor, with its better electrical 
characteristics, puts the Fairbanks- 
Morse motor far ahead of the times 
in stamina and ability to meet un- 
usual conditions. Fairbanks-Morse 
& Co., Chicago 5, Illinois 


Every good feature you could ask! 





Protected Frame. Ex- in close quarters. Con- 
cludes dripping liquids ventional box also pro- 
and falling particles. vided. 













Adaptability. Frame 
gives protection in any 
mounting position. 


Cross-flow Ventilation. 
Provides uniform cool- 
ing—no hot spots. 









Balanced Characteris- 
Ball Bearings.Sealedin tices. A 40° C. motor with 
and protected. highefficiency and power 

factor,and excellent start- 
Recessed Conduit Box. ing and accelerating 
Permits neatinstallations torques. 


Fairbanks-Morse | 


A name worth remembering 


Diesel Locomotives - Diesel Engines - Generators - Motors 
Pumps - Scales - Magnetos - Stokers +- Railroad Motor 
Cars and Standpipes - Farm Equipment 
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MOTOR SLIDE BASES 


Made in Sizes #203 to #505 
NEMA Standards. Let us 
know the quantity and size. 
Special sizes and types to 
your specifications. We will 
be glad to quote prices and 
delivery. 
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| of Art, April 12 to May 4; at The Minneapolis Insti- 
| tute of Art, from May 18 to June 14, and a tentative 


showing has been arranged in Milwaukee starting on 


| June 22. Negotiations are in progress for showings 


at San Francisco Museum, Kansas City and several 
other cities. It is probable that the exhibit will con- 
tinue at various locations throughout the country 
through the early winter. 

Of the exhibitions that have already taken place 
earlier in the year, mention should be made of the Ma- 
terials Handling Exposition in Cleveland, January 14- 
17, at which much electrically operated equipment was 
displayed. Also during January, the 7th International 
Heating and Ventilating Exposition was held in Cleve- 
land, sponsored by the American Society of Heating 
and Ventilating Engineers. 

And indicative of the trend toward long-range plan- 
ning in expositions is the announcement by the Re- 
frigeration Equipment Manufacturers Association of 
its Fifth All-Industry Exposition to be held in the Cleve- 
land Public Auditorium, January 26-29, 1948. It is 
planned to cover all elements in the field, including de- 


| sign of original equipment. The 1948 exposition will 


inaugurate a policy by which REMA will sponsor ex- 
hibitions every two years. The succeeding exposition 


| will be held in January 1950. 


INDUSTRIAL BRIEFS 


The Denison Engineering Co., Columbus, Ohio, has 
opened a branch office in Chicago. Wyford D. Jones will be 
in charge of this office. 


Diamond Wire and Cable Co., Chicago Heights, IIl., has 
acquired a new plant at Sycamore, IIl., for the manufacture 
of electrical wire. The Chicago Heights plant will continue to 


| manufacture flexible cords. 


The Farnham Manufacturing Co., Buffalo, N. Y., has 
acquired Paragon Research, Inc., Los Angeles and New York 
City. The former offices of Paragon will become branch 
offices of Farnham Manufacturing Co. 


The Automatic Electric Co., Chicago, has been licensed 
by Finch Telecommunications, Inc., Passaic, N. J., to 
manufacture and sell Finch facsimile equipment. 


York-Shipley, Inc., York, Pa., has completed two large 
Quonset-type manufacturing plants. These buildings, which have 
a combined working area of 60,000 sq ft, will provide immediate 
space for increased operations until a permanent factory can 


| be built. 


The Robertshaw Thermostat Co., Youngwood, Pa., and 


| its subsidiaries with separate corporate structures, the Ameri- 


can Therometer Co., St. Louis, Mo., the Grayson Heat 
Control Co., Ltd., Lynwood, Cal., and the Paragon Manu- 
facturing Co., Scottsdale, Pa., have merged. Hereafter each 
will be known as a division of the Robertshaw Thermostat Co. 
with the exception of the Paragon Manufacturing Co. which 
has been completely absorbed. 


General Electric Co. Chemical Department will now have 
a plastics division and a compound division in place of the 
former plastics divisions. George P. Lehmann will be manager 
of the plastics division, and John L. McMurphy will be man- 
ager of the compound division. Both men will make their 
headquarters in Pittsfield, Mass. 


Construction of the second and main unit of the Johns- 


Manville Research Center at Bound Brook, N. J., has been 
started. The first unit, started in 1945, is expected to be com- 
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But what a difference they made in cost and 
delivery time! 

Designed originally to be made as an 
aluminum sand casting, this York-Heat oil 
burner blower housing is now being produced 
by the permanent mold process. Production 
goes faster, costs are reduced. Less finishing 
is required on the cored openings. 

Only minor design alterations were requir- 
ed to make the change. And the manufac- 
turer consulted Alcoa castings experts for 
advice and suggestions on redesigning the 
product for maximum benefit from the switch. 

As your sales increase on a product you 
are now making of aluminum sand castings, 
you will save money by switching to per- 
manent mold castings. The Alcoa experts will 
analyze your castings and sales to find out 
whether the change-over point has been 
reached. And they’ll help you make that 
change-over. ALUMINUM COMPANY OF 
America, 2179 Gulf Bldg., Pittsburgh 19, 


Pennsylvania. Sales offices in leading cities. 


MORE people want 


MORE aluminum for 


MORE uses than ever 
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MERCURY 
SWITCHES 


are used in all Mercoid Controls 
They assure better control performance 
and longer control life. That. is why 
Mercoid Controls rate a very high 
percentage of customer satisfaction 
-a good reason for featuring - 


MERCOID 
CONTROLS 


The pocket-sized Hallowell 


leverage. 


These Kits are an unusual combination 
of high-grade alloy steel and plastic; the 
hollow plastic handles are light-weight, 
shock-proof, warm to touch; the steel 
tools accurate and clean cut. These com- 
pact, rugged plastic-steel Kits come in 


2 sizes: #75, small; #100, large. 
An ideal gift or prize. 


Available at Dealers throughout the coun- 


try, or write us direct. 


Kits: Pats. Pend. 
Over 44 Years in Business 


or 


JENKINTOWN, PA. BOX Ey 
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“Socket 
Wrench” Kits contain interchangeable 
6 and 12 pt. hex sockets to fit most all 
hex nuts and bolts from #4 up to 2” 
in their hollow handles. And they have 
a locking swivel bit-chuck for increased 


ESSED STEEL CO. 
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pleted shortly. This center is the first project started in a 
$50,000,000 company-wide expansion program. 


Monsanto Chemical Co. has formed a Texas Division with 
headquarters at Texas City, Tex., for the production of poly- 
styrene. Nucleus of this division will be a 50,000-ton-capacity 
styrene plant purchased last year from the War Assets Adminis- 
tration for $9,550,000. 


Island Equipment Corp., New York City, has opened a 
branch office at 2631 Woodward Ave., Detroit. Denny Bohr 
will be in charge of this office. 


Struthers-Dunn, Inc. has moved its offices to 150 Nort! 
13th St., Philadelphia 7. 


Jefferson Electric Co., Bellwood, IIl., has acquired a new 
manufacturing plant at Fall River, Mass., with a floor area of 
about 250,000 sq ft. It was bought from the War Assets Admin- 
istration. Executive and administrative offices will remain in 
Bellwood. 


The Revolvator Co. has just completed construction of a 
new Office building at its plant in North Bergen, N. J. 


The Crouse-Hinds Co., Syracuse, N. Y., has just celebrated 
its 50th anniversary by publishing a 48-page book entitled 
“Fifty Years,” which gives a history of the company and 
lists its officers and entire personnel. 


Tinnerman Products, Inc., Cleveland, has licensed Shake- 
proof Inc., Division of Illinois Tool Works, Chicago, to 
manufacture and market Speed Nuts and Speed Clips on which 
Tinnerman holds the patents. Shakeproof will go into produc- 
tion shortly. 


The Hayes Manufacturing Corp., Grand Rapids, Mich., 
has become the owner of the American Engineering Co., 
Philadelphia, and its subsidiaries. American Engineering will 
retain its corporate identity as it will not be merged with Hayes. 
Rensselaer W. Clark, president, general manager and director 
of Hayes, has been elected president of American Engineering. 
He will continue to make his headquarters in Grand Rapids. 


Seegar Sunbeam Corp., St. Paul, Minn., has changed its 
name to Seeger Refrigerator Co. This is reverting to the 
original name under which the company operated prior to its 
acquisition of the Sunbeam Electric Manufacturing Co. in 1945. 


The Plastics Division of Monsanto Chemical Co., Spring- 
field, Mass., has under construction a new plant which will be 
used for the production of wood flour, one of the key ingredi- 
ents of the phenolic-type plastics produced by Monsanto. 


General Electric Co. has completed a new manufacturing 
plant at Mattoon, Ill. The plant; a one-story structure contain- 
ing 120,000 sq ft of floor space and office facilities, is being 
used for the production of electric lamps. 


TRADE ASSOCIATIONS 
AND TECHNICAL SOCIETIES 


Transmitting Tube Engineers Meet 

Three-day meeting of transmitter and transmitting tube 
engineers sponsored by the Engineering Department of the 
Radio Manufacturers Association will be held April 28-30, Hotel 
Syracuse, Syracuse, N. Y. Technical sections and engineering 
committee meetings will take up the first two days of the 
meeting, while the third day will be devoted to inspection trips. 
Maynard Briggs, Westinghouse Electric Corp., is in charge of 
the program of technical papers. 

The RMA Engineering Department also has announced that 
under the instructions of RMA President R. C. Cosgrove two 
committees have been formed to make studies on the current 
issues involved in color television. It is the purpose of the 
committees to present their findings to the Federal Communi- 
cations Commission. Respective chairmen of the committees 
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DAYTON COG-BELTS 


*RAYTEX FORTIFIED CORD: 
Dayton Processed, Continveus 
Filament, High Tenacity Rayon. 


COGS on Dayton Cog-Belts are preformed and 
molded in as an integral part of the belt. Thus Dayton 
cogs are mathematically correct and true. No irreg- 
ular spacing or distortion to cause bumping, jarring 
or"inching” around pulleys. Greatest V-Belt gripping 
power while flowing around the smallest pulleys. 


Built specifically for use on drives demanding maximum compactness 


with smallest possible pulleys . . . shortest centers 


Yes, they're here . . . the new, premium Dayton Cog- 
Belts, successor to the famous Basten Cog-Belts that 
made power transmission history on the toughest 
industrial drives in the United States and twenty-seven 
foreign countries. 

In ating all the features of the original Dayton 
Cog-Belt, this new premium V-Belt offers additional 
advantages gained by the use of war-born materials 
and developments . . . including *Raytex Fortified 
Rayon Cords . . . cords that practically eliminate belt 
stretch, that provide greater lex strength and greatly 
increased V-Belt life . . . on the smallest pulleys. 

The new Dayton Cog-Belt is a premium V-Belt 
designed and built especially for V-to-V or V-Flat 
drives that demand: 

SMALLER PULLEYS— Because of their exclusive preformed 
and true cog construction with die-cut sides, Dayton 


Cog-Belts flow easily, naturally , around substandard pul- 
leys while providing undistorted maximum contact arc. 
SHORTER CENTERS—Because smaller pulleys can be used, 
the distance between the motor and driven machine 
can also be shortened with proper V-Belt contact arc. 

The new Dayton Cog-Belt is now in production in 
many sizes. It is a premium belt at a premium price, 
built especially for use on drives where maximum 
compactness with smallest pulleys and shortest centers 
is essential. For complete information, call your 


Dayton V-Belt Distributor. 


DAYTON RUBBER «+ DAYTON, OHIO 
Branch Offices: Atlanta - Boston + Chicago - Cincinnati 
Cleveland - Dallas - Dayton - Detroit - Los Angeles 


Minneapolis - New York + Philadelphia - St. Lovis 


Dayton hulber 
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Photo courtesy of EMERSON Radio & Phonograph Corp. 


wuy ARE CORWICO wire propucts 
SPECIFIED BY THIS LARGE RADIO 
MANUFACTURER ? 


Because their ENGINEERING Department values 
their faithful performance of the requirements of 
insulation resistance and voltage breakdown ... 

Because their PRODUCTION Department finds that 
they possess the essential qualities which per- 
mit easy pushback or mechanical stripping . . . 

Because their PURCHASING Department finds that 
these quality products, backed by dependable 
service, are sold at prices that spell true 
economy... 
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are E. W. Engstrom, Radio Corporation of America, Princeton, 
N. J., and David B. Smith, Philco Corp., Philadelphia. 


| ASA Reports on Electrical Projects 
A good deal of progress has been indicated in the annual 


| project reports presented recently to the Electrical Standards 
| Committee of the American Standards Association. Some 


highlights of these developments are listed below: 
Revisions of American Standards: Terminal Markings for 


| Electrical Apparatus, C6.1-1944; Specifications for Dry Cells 


and Batteries, C18-1941; Industrial Control Apparatus, C19.1- 


| 1943; Electrical Indicating Instruments, C39.1-1938; Electric 
| Railway Control Apparatus, C48-1931; Rotating Electrical 


Machinery, C50-1943; Capacitors, C55-1934; Measurement of 


| Test Voltage in Dielectric Tests, C68.1-1942; Illuminating 


Engineering Nomenclature and Photometric Standards, Z7.1- 
1942. 

Reorganization of ASA _ Sectional. Committees: Radio- 
Electrical Coordination, C63, under the sponsorship of the 


| Electrical Standards Committee; Storage Batteries, C40, with 
| a revision of the existing standard; Definitions of Electrical 


Terms, C42, with a revision of the existing standard. 

Completion of draft revision on: Transformers, Regulators 
and Reactors, C57; Carbon, Graphite and Metal-Graphite 
Brushes, C64. 

Proposed additions to existing American Standards: Rolled 
Threads for Screw Shells of Electric Sockets and Lamp Bases, 
C44-1931; Attachment Plugs and Receptacles, C73-1941. 

Completion of American Standards on: Household Electric 


| Ranges, C71; Electric Water Heaters, C72. 


Preparation of new draft standards covering: Resistance 
welding machines, resistance welding controls; arc welding 
apparatus, electric fences; incandescent lamps; electric dis- 
charge lamps (fluorescent) ; methods of testing lamps. 

Changes in the scope of ASA sectional committees: Vacuum 


| Tubes, C60, to cover the entire field of electron tubes; Alumi- 


num Conductors, Cll, to-be entitled “Electric and Related 
Properties of Aluminum Conductors, including Aluminum 


| Cable Steel Reinforced.” 


| Bradt Heads Washer and Ironer Association 


Roy A. Bradt has been elected president of the American 
Washer and Ironer Manufacturers’ Association at its recent 
annual meeting in Chicago. He is vice-president of the Maytag 
Co., Newton, Iowa, and he was formerly a member of the 
association’s executive committee. He succeeds Louis C. 
Upton, president of the Nineteen Hundred Corp., St. Joseph, 


| Mich. 


New vice-presidents are J. C. Nelson, chairman of the board, 
Easy Washing Machine Corp., Syracuse, N. Y.; C. G. Frantz, 
president, Apex Electrical Manufacturing Co., Cleveland; and 
Oscar A. Lenna, president, Blackstone Corp., Jamestown, N. Y. 
Head of the engineering and research committee is P. Eduard 


| Geldhof, Nineteen Hundred Corp. 


Resistance Welding Design Contest 
Some $2,000 in cash prizes will be awarded this year by the 


| Resistance Welder Manufacturers Association for papers deal- 
| ing with resistance welding subjects. Wide choice in subject 


matter is allowed, including design and redesign of equipment. 
Contest judges will be appointed by the American Welding 
Society. Awards will be made at the 1947 fall meeting of the 


| society. Contest will closesat midnight on July 31, 1947, and 
| all papers should be sent to the American Welding Society at 


33 West 39 St., New York 18. 

Announcement has been made that Preston M. Hall has been 
appointed technical executive of the Resistance Welder Manu- 
facturers Association. He is a former president of the associa- 
tion and has been very closely connected with the welding 
field. He was at one time experimental engineer for the 
Thomson Electric Welder Co., and in 1923 he founded the 
Taylor-Hall Welding Co. serving as its president until he re- 
signed early this year. 

At the recent annual meeting of the association, George N. 
Sieger, president of S-M-S Corp., Detroit, was elected president. 


| Mr. Sieger has been active on committees of the American 


Welding Society for a number of years, and now serves as 
second vice-president of that organization. 
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STUPAKOFF CERAMICS—always of uniform quality and dimensional 
accuracy—are engineered and carefully controlled through all manu-| 
facturing operations, to assure you of finest ceramic insulators for all electric 
appliance applications. 

Send blueprints, specifications or sample parts for proposal. Write 
today for Bulletin 245. 


CERAMIC AND MANUFACTURING CO. LATROBE, PA. 


EXPORT DEPARTMENT—13 £. 40th ST., NEW YORK 16, N.Y. Cabie Address: ARLAB All Codes 
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Electrical 
—— fia 
Insubations 


Announcing on our 
108th Wirthday Yar... 


Complete expanded facilities 
for ALL insulating materials 


NATURAL MICA 

BUILT UP MICA 

LAMINATED PHENOLICS 
VULCANIZED FIBRE 

RAG & OTHER INSULATING PAPERS 
VARNISHED CLOTHS 


Also carried in local Boston stock 
such items as 


COTTON TAPE 
TWINE & SLEEVINGS 


VARNISHED COTTON & FIBERGLAS 
TUBINGS 


FIBERGLAS & MICA 

WEDGES 

GROUND MICA 

NATURAL MICA WASHERS—etc. 


We suggest you review your 
requirements and let us give you 
quotations 


HUSITE DIVISION 
The Huse-Liberty Mica Co. 


ESTABLISHED 1839 


171 Camden Street, Boston 18, Mass. 
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J. J. Mellon has been appointed chief engineer of the 
Allen-Bradley Co., Milwaukee, Wis. He succeeds Gustav O. 
Wilms, who has recently retired but will continue to serve the 
company as a consultant. Before coming to the company two 
years ago, Mr. Mellon held important engineering and execu- 
tive positions with Westinghouse Electric Corp. and Clark 
Controller Co. He has been active on the engineering and 
advisory committees of the Industrial Control Section of the 
National Electrical Manufacturers Association. 


J. J. Mellon Eugene Frekko 

Eugene Frekko has been appointed as chief engineer of the 
electrolytic division of Cornell-Dubilier Electric Corp. He will 
make his headquarters in the company’s laboratory in South 
Plainfield, N. J. Mr. Frekko, with the company for 10 years, 
succeeds Paul McKnight Deeley, vice-president, who has 
been promoted to manager of the South Plainfield plant. 


Edwin H. Lockwood has been appointed engineering man- 
ager of Casco Products Corp., Bridgeport, Conn. In line with 
Casco’s expansion program, Mr. Lockwood is in charge of the 
company’s increasing research and new product development 
activities. During the war he was engaged in the engineering 
development program for Naval communications. Prior to then, 
he was with the small appliances and electric range department 
of Westinghouse Electric Corp. 


Stuart L. Parsons has been appointed chief engineer at 
the Tungsten and Chemicals Division of Sylvania Electric 
Products Inc., Towanda, Pa. In this newly :created post, Mr. 
Parson will direct all divisional engineering including research 
and equipment design for the production of tungsten salts and 
fluorescent powders for fluorescent lamps and television view- 
ing tubes. He joined the company in September 1939. 


Interchemical Corp., New York City, has elected Ernest W. 
Pittman to the newly created office of chairman of the execu- 
tive committee. Herbert B. Woodman succeeds Mr. Pittman 
as president of the company. 


R. M. Hollingshead Corp., Camden, N. J., has appointed 
Dr. Gabriel Bosschieter and Clarence D. Kirkeby to the 
staff of its Coatings Division. Dr. Bosschieter, who came to 
this country from Holland in 1940, was most recently assistant 
to the president of Reliance Varnish Co. Mr. Kirkeby will act 
as a consulting engineer. Until recently he was with the U. S. 
Army Signal Corps. 


S. J. Levine has been named managing engineer of General 
Electric Co.’s Automatic Heating Equipment Division at 
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] 1809—“Canning” was discovered by 
Nicolas Appert, a Frenchman. His 
crude food preserving methods, using 
bottles for containers, won for him great 
acclaim and a grant of 12,000 francs from 
the Emperor Napoleon. 


Th 
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1850—The art of canning had spread 

far and wide. In home kitchens, 
barns, crude buildings, food was “preserved” 
for future use. Work was done by hand, 
mostly by women. Electrical horsepower 
was still to come. 


3 As early as 1915, Howell engineers 

were working with machinery manu- 
facturers to apply industrial type motors 
that were destined to up production, elimi- 
nate unnecessary human handling of food- 
stuff and cut costs. 


anning became a major industry! 


Today—Progress in harvesting, 
processing, distribution and the 
use of specially designed, electrically- 
driven machinery have upped pro- 
duction and made Canning a major 
industry. 
Now millions enjoy at low cost, 
foods out of season, vegetables, soups, 
meat products, and other foodstuffs. 


In the Canning Industry, you'll find 
Howell industrial type electric motors 
driving conveyors, rotating kettles, 
operating cookers, fillers, weighing, 
counting and packaging machines, and 
cleansing apparatus. You'll find them 
in all other great industries, too. 


If you want motors to operate under 
gruelling conditions—motors that are 
precision-built specially for industrial 
use—buy horsepower by Howell. 





Be wise—buy industrial type Howell 
Motors! They’re designed for the toughest 
tasks in industry; consequently, they per- 
form better on all jobs! 


HOWELL MOTORS 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 
Manufacturers of Quality Industrial Type Motors Since 1915 


Howell Protected Type Motors 
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EUCLID PUSH BUTTON 
MASTER SWITCHES 


are built for 
Heavy Duty Service 
on Cranes, Hoists 
and Machine Tools 


3 Basic Types Available 
for Single, 2, 3, 4 or 5 Speeds 


Combinations of Single and 
Variable Speed Units 


Pendant, Surface or 
Rigid Arm Mounting 


Illustrated above is the Type PB-105 Push Button Master 
Switch. It has the design of a miniature drum controller 
and will provide up to 5 speed points in each direction. The 
push button plungers are in a horizontal line and can be 
operated easily by the operator’s thumb while his hand grips 
the handle. The drum rotates in ball bearings and a torsion 
spring centers the drum at the OFF point when the plungers 
are released. 


Write for Bulletin 1022 EM. 
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HEAVY-DUTY 
LL REVERSING MOTORS 


BARCOL shaded-pole motors are ideal for applica- 
tion in electronic circuits because the shading coils 
‘can be designed to be connected directly ( or by 
transformer coupling) into the plate circuits of 
certain vacuum tubes—no relays are required. 
Thus fast reversal can be obtained to meet changing 
conditions at the grids of the controlling tubes. 
The particular meld shown has a full load rating 
of 1900 r.p.m., 0.15 Ib. in. torque, 0.0045 h.p., 
drawing 55 watts at 115 volts, 60-cycle a.c. Starteng 
torque is 0.20 lb. in. Various other types and sizes 
are made to meet a wide variety of requirements. 


Write for Data Sheets 


BARBER - COLMAN COMPANY 
. ROCKFORD e ILLINOIS 
LAS TSA NL LETTS Ii 
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Bloomfield, N. J. He will have responsibility for both engineer- 
ing and manufacture of all automatic heating equipment. Mr. 
Levine joined G-E in 1928. 


Onnie Mankki has opened an industrial design office at 
7113 Euclid Ave., Cleveland 3. He was formerly vice-president 
of Designers for Industry, Inc. 


Fred E. Harrell, general works manager and a director of 
The Reliance Electric & Engineering Co., Cleveland, has been 
elected manufacturing vice-president of the company. All the 
other officers were re-elected. Mr. Harrell has been with Re- 
liance since 1924 holding several engineering positions including 
that of chief engineer. He is a Fellow of the American Institute 
of Electrical Engineers. 


Fred E. Harrell Harry E. LeRoy 


Harry E. LeRoy has been appointed to the newly created 
position of director of manufacturing for the RCA Victor 
Division, Radio Corporation of America, Camden, N. J. In 
his new position, he will coordinate and direct the manufactur- 
ing activities of the company’s 10 plants throughout the country. 
Arthur Malcarney has been named to succeed Mr. LeRoy as 
general plant manager of the engineering products department. 


John E. Garlent, executive vice-president of Motor Wheel 
Corp., Lansing, Mich., has been elected president of the cor- 
poration. Mr. Garlent succeeds Harry F. Harper, who was 
president and general manager of the corporation since its 
inception in 1920. Mr. Harper resigned from his post due to 
ill health, M. F. Cotes has been appointed executive vice- 
president succeeding Mr. Garlent. He will continue to serve 
as general manager of the corporation’s Duo-Therm Division. 


Harold M. Patterson has been named engineering manager 
of the General Electric Co. Plastics Division, Pittsfield, Mass. 
He had been manager of the Taunton Works of the Plastics 
Division for the past three years. Mr. Patterson came to G-E 
in 1929 as a product engineer. 


Walter F. Vieh has been elected president of the First 
Industrial Corp. to direct the manufacturing subsidiaries of 
C. I. T. Financial Corp. The First Industrial Corp. owns and 
operates the plants of the Micro Switch division, Freeport, 
Ill., and the Holtzer-Cabot division, Roxbury, Mass., and 
Chicago. Mr. Vieh will make his headquarters at the Holtzer 
Cabot plant in Roxbury. He has resigned as president of 
TelAutograph Corp., a position he has held since 1938. 


Reber C. Stupp has been elected a vice-president and di- 
rector of Jack & Heintz Precision Industries, Inc., Cleveland. 
Mr. Stupp, who is to be production manager at Jack & Heintz, 
had been with the Delco Products Division of General Motors 
Corp. 


Frank W. Warner, Jr., engineering manager of General 
Electric Co.’s plastics divisions for the past three years, has 
been named engineering policy manager of the company’s 
Chemical Department. Mr. Warner will be responsible for 
the coordination of all engineering and laboratory activities of 
the department and will have his headquarters at Pittsfield, 
Mass. He has been with G-E since 1929. 
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Just as the variable condenser is the “heart” of any 
radio, so is insulation the “heart” of the condenser. 
That's why radio manufac- 

turers use Phenolite Laminated 

Plastic (illustrated here) for 

stator insulation—assuring 

high operating efficiency, low 

dielectric losses (for sharp, se- 

lective tuning). 


HENOLIT 


Reg U.S. Pat. Off 


Laminated PLASTIC 


UPS operating efficiency ... DOWNS electrical losses 


For improved performance and reduced dielec- 
tric losses in your products or equipment— 
you're wise to specify and use Phenolite lami- 
nated plastic. An ideal insulation for both high 
and low-voltage applications, it combines a low 
power factor at high frequencies with unusually 
low moisture absorption. Its electrical proper- 
ties are stable, even under prolonged exposure 
to high humidities. 

Because of its combination of properties, 
Phenolite is readily, economically adaptable for 
many applications. In addition to its electrical 
properties, here are some of the outstanding 
physical and mechanical qualities which make 
it so broadly desired and used: Light in weight 
(about half that of aluminum). Exceptionally 


resilient. High mechanical strength. Resistant to 
abrasion. Easily machined. Resists heat and 
moisture. Unaffected by solvents and oils. 

For greater efficiency and economy in your 
products and equipment—use Phenolite, the 
versatile laminated plastic. Write today for 
complete information. 


NATIONAL VULCANIZED FIBRE COMPANY 


Wilmington 99, Delaware 
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Offices in Principal Cities 





The over-center snap action mechanism, an exclusive 
Robertshaw feature, is actuated by the expansion and 
contraction of liquid in the hydraulic assembly. The 
movement of the diaphragm thus created is concentrated 
on a snap-lever and becomes greatly magnified. Conse- 
quently, the control is very sensitive and responds 
quickly and accurately to maintain very close differen- 
tials. Sturdy and dependable, Robertshaw thermostatic 
electric controls are used widely by leading manufac- 
turers of electric cooking. and heating equipment. 


- 


MODEL D1 


General purpose, double 
pole, single throw control. 
No separate “off” switch 
needed. Capable of stand- 
ing loads of 6000 watts, 
250 volts. 


MODEL C1 


With automatic selector 
switch. Designed to con- 
trol 2 elements either 
individually or simultane- 
ously. 


Robertshaw models include thermostats for dressing — 
sterilizers, autoclaves, incubators, electric and oil ranges, 
ovens, water heaters, laundry machines, deep-fat fryers, 
coffee urns, food carriers, chicken brooders and many 
other uses. 

Write for full information about the 

line and special engineering service. 








J. F. Downie Smith will now be at Iowa State College, 
Ames, Iowa, as dean of engineering, director of the Iowa 
Engineering Experiment Station, and director ef the engineer- 
ing extension service. He was previously with the United 
Shoe ‘Machinery Corp. as head of its engineering department, 
research division. 


Rudolph A. Schatzel, vice-president of Rome Cable Corp., 
Rome, N. Y., has been awarded a certificate of appreciation 
by the War Department for his wartime service in the research, 
development and production of wire and cable. 


Rudolph A. Schatzel John H. Miller 

Weston Electrical Instrument Corp., Newark, N. J., has 
appointed John H. Miller as vice-president and chief engineer. 
He succeeds W. N. Goodwin, Jr., who, although retired, has 
been retained as an engineering consultant. Mr. Miller is a 
member of several technical societies and a holder of numerous 
patents. He has been with the company since 1931 when the 
Jewell Electrical Instrument Co. merged with Weston. Pre- 
viously he had served 12 years as chief engineer with the Jewell 
organization. 


Leo L. Helterline, Jr. has been appointed chief engineer 
for Sorensen & Co., Inc., Stamford, Conn. Mr. Helterline 
who has been with Sorensen since early 1946 as senior project 
engineer, will be responsible for the design and development 
of all the company’s products. Prior to joining Sorensen, he 
was with Sylvania Electric Products Inc. as a quality control 
engineer. 


Louis Gerard Pacent Leo L. Helterline, Jr. 

Louis Gerard Pacent, president of the Pacent Engineering 
Corp., New York City, has received the War Department 
Certificate of Appreciation in recognition of his engineering 
services to the Signal Corps. Mr. Pacent has been identified 
with radio and electrical communication as an engineer and 
manufacturer for over 25 years. 


The Hoskins) Manufacturing Co., Detroit, has appointed 
W. H. Brown, formerly in charge of production, as assistant 
general manager, and A. E. Little as assistant sales manager 
Mr. Brown came to the company in 1939 after being with the 
Ford Motor Co. Mr. Little, who joined the company in 1945, 
was with Westinghouse Electric Corp. prior to his war service. 
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eee the world’s 
highest dams 


---longest bridges 


KE 


Drafting, Reproduction, 
Surveving Equipment 
and Materials. 
Slide Rules, 
Measuring Tapes. 


® As the draftsman’s pencil makes its mark, he issues orders, through a 
remarkable kind of shorthand, to the men who must act on his drawings. But 
only with special assistance can human hands shape such precise, complex 
orders as these. No wonder the draftsman chooses his instruments with care... 
he is, in effect, taking them into partnership! 

In this sense, Keuffel & Esser Co. drafting equipment and materials have 
been the draftsman’s partners for 80 years in creating the peaceful culture and 
wartime might of America, in making possible our concrete dams, steel bridges, 
aluminum bombers. 

So universally is this equipment used, it is self-evident that every engineering 
project of any magnitude has been built with the help of K & E. Could you wish 
surer guidance than this in the selection of your “drafting partners’? 

Especially in these hurried days, you will find a PARAGON* Drafting 

° Machine a boon to your work . . . and your 

t nerves! With the finger tips of your left 

C red i ni .e | hand on its control ring, the lightest pres- 
sure enables you to set the scales at any 

angle, anywhere on the board. Your right hand is always free. For the full 
PARAGON * story, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J. 
*Reg. U. S. Pat. Off. 





LITERATURE... . Yours for the Asking 


Copies of the material reviewed here are available to engineers or 
executives engaged in product development. Write on your letterhead 
direct to the sponsoring manufacturers, at the addresses indicated. 


Metallized Paper Capacitors 


Four-page bulletin (SPD-110) contains a complete descrip- 
tion of the recently announced midget, self-healing, aluminized 
paper capacitors developed particularly for use in small or minai- 
ture types of electronic equipment. Bulletin provides illustra- 
tions, comparative ratings, dimensions, and other engineering 
data. Solor Manufacturing Corp., 285 Madison Ave., New 
York 17. 


Custom-Built Sheet Metal Products 


Design and manufacturing facilities for fabrication of sheet 
metal products and components to customers’ specifications are 
described in an eight-page booklet. Typical units so designed 
are illustrated and include such electrical items as meter cases, 
relay racks, radio chassis, transmitter cabinets, junction boxes, 
induction heater housings, instrument housings, etc. No 
standard lines are made; all units are fabricated only to speci- 
fication. Karp Metal Products Co., Inc., 128 30th St., Brook- 
lyn 32, N. Y. 


Rotary Solenoids 


A 34-page multigraphed bulletin provides a good deal of 
basic engineering data on a line of rotary solenoids. The data 
centers on two basic designs of these solenoids in 1%-in. and 
2%-in. diameters. Also discussed is an associated line of rec- 
tifiers. The material covers design principles, specifications 
data, application data, performance graphs, full-page dimen- 
sional drawings and other technical information. George H. 
Leland, Inc., 123 Webster St., Dayton 2. 


Electronic Components 


A 20-page illustrated tab-indexed catalog (No. 200) covers 
a line of terminal lugs, terminal boards, slug-tuned coils, and 
related equipment. Original specification sheets are reproduced, 
thus providing complete design details of these components. 
Cambridge Thermionic Corp., 445 Concord Ave., Cambridge 
38, Mass. 


Insulating Varnishes 


Technical and application data on some 36 grades of insulat- 
ing varnishes are contained in a 42-page booklet (No. CDR-13). 
The data include specifications, electrical properties, film prop- 
erties, baking and air drying cycles, etc. General Electric Co., 
Resin and Insulation Materials Div., Chemical Dept., Pittsfield, 
Mass. 


Remote Control 


Brief summaries of various types of remote control devices are 
contained in an eight-page pamphlet. Units described include 
servomechanisms, preselected positioning controls, spot tuners, 
motor controls, and others. Yardeny Laboratories, Inc., 105- 
107 Chambers St., New York 7. 


Motor Controls 


Loose-leaf, 123-page catalog contains illustrations, ratings, 
specifications and other data on an extensive line of motor con- 
trols, including some recent developments. Catalog covers man- 
ual and magnetic starters, relays and contactors, enclosed 
switches, pushbutton stations, heaters and accessories. Arrow- 
Hart & Hegeman Electric Co., Industrial Control Div., Hart- 
ford 6, Conn. 


Silicone Materials 


Third edition of the manufacturer’s catalog on silicone ma- 
terials describes various types of compounds and greases, fluids, 
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varnishes and resins, and also silicone rubber. Illustrations 
show some typical applications. Tables provide information 
on properties, performance, and other engineering data. Dow 
Corning Corp., Midland, Mich. 


Blueprinting Machinery 


An extensive line of blueprinting machines and accessories, 
whiteprinting (direct dry process) machines and accessories, 
sensitized papers and cloths, drafting room furniture and pho- 
tographic arc lamps is described in a 238-page, hard-cover gen- 
eral catalog (tenth edition). Equipment described covers a 
wide range of drafting room needs. Full-view, cutaway and 
close-up illustrations, as well as diagrams are used profusely. 
A useful index facilitates reference to contents. The C. F. Pease 
Co., 2605 W. Irving Park Rd., Chicago 18. 


Synchronous Motor Starters 


Automatic starters for synchronous motors are described in a 
set of technical bulletins (Nos. 1075-B, 1076-B, 1077-A and 
1078-A). Starters are of the pushbutton magnetic type using 
autotransformer mechanisms for reduced voltage starting re- 
quirements and heavy-duty contactors for across-the-line start- 
ing. Starters described are for service on 600 volts or less, and 
also for 2300- to 4600-volt service. Bulletins contain illustra- 
tions, tables of ratings, dimensional data, etc. The Electric 
Controller & Mfg. Co., 2700 E. 70th St., Cleveland 4. 


Flexible Shafting 


Twenty-page engineering data book contains much useful in- 
formation on construction, characteristics, selection and applica- 
tion of flexible shafting. Seven pages of illustrations and dia- 
grams show typical flexible shaft assemblies. Walker-Turner 
Co., Inc., Plainfield, N. J. 


Thermally Sensitive Resistors 


An 18-page illustrated brochure summarizes the design 
principles and characteristics of thermally sensitive resistors 
known as Thermistors. Several types are illustrated, typical 
circuit applications are discussed, and other related engineering 
data are given. A tabulation of existing and potential applica- 
tions by industries is an interesting feature. Western Electric 
Co., 195 Broadway, New York 7. 


Motors and Generators 


Eight-page catalog presents summarized technical data on 
several lines of motors and generators. Included are fractional- 
horsepower motors, synchronous motors and generators, d-c 
motors and generators, and other lines. Typical units are 
illustrated, and several cutaway drawings are used to show 
design details. The catalog also contains information on the 


manufacturer’s line of terminal blocks. Burke Electric Co., 
374 W. 12th St., Erie, Pa. 


Centrifugal Pumps 


Ejight-page bulletin (No. 300A) describes close-coupled cen- 
trifugat pumps for general service with capacities from 10 to 
1000 gpm. Illustrations and dimensional diagrams are provided 


as well as selection tables. H. K. Porter Co., Inc., 1932 Oliver 
Bldg., Pittsburgh 22. 


Insulating Materials 


A broad range of insulating materials, including mica, var- 
nished fabrics, varnishes, tapes, sleevings, laminates, cords, 
twines, and miscellaneous items is described in a 64-page cata- 
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Universal favorites for electrical testing and mainte- 
nance ... compact and extremely rugged, high-visibility mirror 
scales and knife edge pointers, accuracy and dependability in the 
WESTON tradition . . . all at relatively low initial cost. Available 
for all AC and DC requirements. See your nearest WESTON repre- 
sentative or write direct .., Weston Electrical Instrument Corporation, 
582 Frelinghuysen Avenue, Newark 5, New Jersey. 


Weston CAkiconait 


ALBANY © ATLANTA © BOSTON © BUFFALO © CHARLOTTE © CHICAGO © CINCINNAT! « CLEVELAND © BALLAS 
DENVER © DETROIT. JACKSONVILLE © KNOXVILLE © LOS ANGELES © MERIDEN © MINNEAPOLIS © NEWARK 
WEW ORLEANS © WEW YORK © PHILADELPHIA © PHOENIX © PITTSBURGH © ROCHESTER © SAN FRANCISC® 
SEATTLE © ST. LOUIS © SYRACUSE © IN CANADA, WORTHERN ELECTRIC C8., LTD., POWERLITE DEVICES, LTB. 
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Lubrication for 
Hidden Bearings 


with 
TUBE OILERS 


For difficult lubricating jobs, in 
hard-to-reach spots, let Gits Broth- 
ers make a special tube oiler to 
fit your own special needs. The 
cost is surprisingly low: Gits 
Brothers are already equipped for 
similar production of other lubri- 
cating devices. The increased 
operating efficiency of thorough 
lubrication quickly returns your 
modest investment. Catalogue 60 
shows typical sizes, shapes, uses. 
Write for your free copy. 


B 


GiTs BEos. MFc. Co. 


1840 S. Kilbourn Avenue, Chicago 23, Illinois 


What EVERY 
SOLENOID USER 


DAVIS-MADE 
All these and other specific SOLEN 0 | DS 
“musts” are assured by Davis’ 30 


years experience in solenoids, and 
the facilities of two large modernly 
equipped plants. Whatever your 
solenoid problems, bring them to 
Davis without obligation. 
Send B/P, specifications or samples 
for prompt estimates, any quantity 
small or large. 
Also Transformers, Coil Assemblies, 
Kickers, Magnetic Windings for 
every purpose. 

WIRE or WRITE 


Bulletin on 
new Push and 
Push-Pull Types 


Factories in Chicago and Kentland 
1006 FIRST ST.. KENTLAND, INDIANA 





log (No. 105). Tab-indexes for various sections of the catalog, 
a general alphabetic index to the contents and a numerical 
index to other company catalogs are useful features. Typical 
applications are illustrated. National Electric Coil Co., Colum- 
bus 16, Ohio. 


Vinyl-Type Coatings 

Technical data folder provides application data covering sev- 
eral formulations of vinyl-type protective coatings for indus- 
trial uses (trademarked Hi-Solids Vyncote). These coatings 
are available in various colors and are adaptable for both fer- 
rous and nonferrous metals. The Watson-Standard Co., 225 
Galveston Ave., Pittsburgh 12. 


Electronic Graphical Symbols 

A limited supply of complimentary copies of the 20-page 
American Standard Graphical Symbols for Telephone, Tele- 
graph and Radio Use (ASA Publication Z32.5), bound in a 
durable cover, has been made available by the sponsoring com- 
pany. Solar Manufacturing Corp., 285 Madison Ave., New 
York 17. 


Automatic Control Equipment 

Set of technical data bulletins describe magnetic contactors, 
interval timers, program timers, reversing starters, and similar 
items used for automatic controls. Standard units are illus- 
trated. Zenith Electric Co., 152 W. Walton St., Chicago 10. 


Hermetic Terminals 

Engineering data covering a line of hermetic terminals and a 
related line of hermetically sealed cans for enclosing electric 
and electronic components are described in a 20-page engineer- 
ing data catalog (No. C-4). Design details, application data, 
diagrams and other information are provided. An automatic 
sealer which can be used for sealing the cans is illustrated and 
described. Cincinnati Electric Products Co., Carthage at Han- 
naford, Norwood, Cincinnati 12. 


Rheostats 

Several types of rheostats are described in an eight-page cata- 
log (No. 3). Catalog contains illustrations, ratings, and other 
specification data. Rex Rheostat Co., Baldwin, L. I., N. Y. 


Variable Speed Transmissions 

Design and construction details, ratings and dimensions, and 
application data covering a line of variable speed transmissions 
are contained in a 32-page looseleaf catalog (No. 700). Bul- 
letin contains illustrations of typical units as well as cross- 
sectional and dimensional diagrams. Lovejoy Flexible Coupling 
Co., 5049 W. Lake St., Chicago 44. 


Ohm’s Law Calculator 


A new model of the well-known, pocket-size Ohmite calcu- 
lator incorporates several improvements. Calculator is 9 in. by 
3 in. There is a nominal price of 25c. Ohmite Manufacturing 
Co., 4804 Flournoy St., Chicago 44. 


Power Transmission Equipment 


Complete specifications and other catalog data on various 
types of power transmission equipment and component parts 
are contained in a 320-page pocket size book. The items listed 
include various types of gears, speed reducers, couplings, shaft 
supports, etc. Illustrations, dimensional drawings, and selec- 
tion charts are included. Boston Gear Works, Inc., North 
Quincy 71, Mass. 


Miniature Ball Bearings 


Specification and application data covering a line of miniatur« 
ball bearings are contained in a four-page bulletin (No. 47) 
New Hampshire Ball Bearings, Inc., Peterborough, N. H. 


Receiving Tubes 

A wide line of receiving tubes (metal, glass, and miniature 
types) are cataloged in a 156-page book (No. ETR-19). The 
tubes listed are designed for both equipment manufacturers and 
radio receiver set makers. Tube types are listed in numerica! 
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A Fast, Low-Cost 


EASY-FLO 


Yay 


32 LEAK-TIGHT JOINTS BrazeD In 45 sECONDS/ 


HANDY 
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With the simple set-up above, the 16 return 
bends of 3” copper are joined to the tubes of 
the refrigeration unit—all at one time—all auto- 
matically—all in 45 seconds. 


HERE’S HOW IT IS DONE 


Units are prepared for brazing as follows. Return 
bends are cleaned and fluxed and a ring of 3/64” 
EASY-FLO wire is inserted in each open end— 
bends are placed over the cleaned and fluxed 
tube ends of the unit—Assembly is then placed 
between the two rows of gas-air burners, with a 
flame aimed at each joint. The predetermined 
brazing time of 45 seconds is governed by an 
automatic timer and solenoid valve which shut 
off the main gas supply, leaving a pilot burning. 
With assemblies being prepared while others 


& 


82 FULTON ST., 


Bridgeport, Conn. « Chicago, Ill. « 


Los Angeles, Cal. « 


are brazing, production moves along in a steady 
stream. 


YOU CAN DO IT TOO 


You can get equally fast, economical results with 
similar procedures designed to get full benefit 
of the fast action and exceptional fluidity of the 
low-temperature silver brazing alloy ar FLO. 
We have helped many manu- > 
facturers work out such proce- 
dures. We are ready to help 
you. WRITE FOR BULLETIN 
12-A which tells all about 
EASY-FLO. Ask also for 
details about our new alloy 
EASY-FLO 45. 


mad i | 
ANGLE 


HARMAN 


NEW YORK 7, N. Y. 


Providence. R. |. * Toronto, Canada 


Agents in Principal Cities 





2 BAKING SCHEDULES 


WITH 
Acme 
VARNISH 


3 


HOURS 

This is a true comparison of the average baking 
times of ordinary insulating varnishes and Acme’s 
Own factory-developed varnishes for such a prod- 
uct as a small motor armature or field coil. Manu- 
facturers of these and scores of other wound units 
can very materially step up their production (and 
profit) by changing to 


Acme’s Own 
INSULATING VARNISHES 


SYNTHETIC THERMOSETTING 


Outstanding advantages: very flexible baking schedules 
—low viscosity and high solids content—low drip co- 
efficient, thorough impregnation with material reduc- 
tion of “voids,” and rapid, deep-drying. High dielectric 
(over 1800 v. per mil)—excellent chemical and insula- 
tion resistance—unusual bonding strength. 


COIL MOLDING COMPOUNDS 


War-tested, thermosetting, organic resin compounds 
which are practically 100% solids and not thermoplastic. 
The real remedy for “voids,” heat, moisture and 
“corona” troubles. 


OXIDIZING BAKING VARNISHES 


Another Acme specialty. Available in clear or black. 
Make flexible, moisture-resistant, outside films of 
fine insulating quality under elevated temperatures. A 
permanent impregnant for shallow-wound coils. A good 
outside dip for field and controller coils, transformer 
windings, etc. 


Send for the New Acme Catalog 


Wire 


NEW HAVEN, CONN. PRODUCTS 
VARNISHED INSULATIONS - MAGNET WIRE - COILS 


Aeme 
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order by sections, and each section includes a typical circuit, 
complete ratings, curves and other technical data. General 
Electric Co., Electronics Dept., Tube Div., Schenectady, N. Y. 


Socket Screws 


A line of multiple-spline socket set screws are briefly de- 
scribed in a four-page folder (No. DM855). Basic advantages 
are summarized and applications are indicated. Several illus- 
trations are included. The Bristol Co., Mill Supply Div., 153 
Bristol Rd., Waterbury 91, Conn. 


Plastics Properties 


General properties and applications for various molded plas- 
tics materials are conveniently tabulated in a one-page technical 
bulletin. Shaw Insulator Co., 160 Coit St., Irvington 11, N. J. 


Precision Casting 


Two catalogs have been made available on this subject. One, 
a 12-page booklet titled “Fundamentals of Industrial Precision 
Casting,” provides a historical summary of the origin of the 
precision casting and its modern applications. The second cata- 
log contains some 20 pages of information describing specialized 
materials and equipment used in this process. Kerr Manufactur- 
ing Co., 6081-6095 12th St., Detroit 8. 


|* Name Plates 


Colorful four-page bulletin reproduces decal name plates de- 
veloped by the manufacturers for a wide range of equipment. 
The Palm Brothers Decalcomania Co., Cincinnati 12. 


Flashing Panel Lamp 

Specification data sheet describes construction details and 
gives general data on a one-piece signal-flashing panel lamp. 
Jersey Technical Enterprises, 45 Clinton St., Newark 2, N. J 


Glossary of Plastics Terms 

Useful 12-page, pocket-size glossary of technical names, 
terms, and phrases used in the plastics and rubber industries 
has been made available. B. F. Goodrich Chemical Co., Dept. 
I-1, Rose Bldg., Cleveland 15. 


Miniature Electron Tubes 


Four-page catalog opens to a large reference chart giving 
typical ratings and characteristics data on an extensive list 
of miniature electron tubes. The chart also provides standard 
basing diagrams. Hytron Radio and Electronics Corp., Salem, 
Mass. 


Safety Devices 

Catalog sheet provides illustrations and descriptive data on 
various safety signaling devices such as pilot lights for instrument 
panels, combination glow light and switch plate, etc. Industrial 
Devices, Inc., 22 State Rd., Edgewater, N. J. 


Drafting Room Materials 

Engineering tracing cloth (Kodatrace) made of a safety base 
film tinted blue to minimize eye strain is described in a four-page 
bulletin. This tracing material has a fine grain matte surface 
which takes both pencil and ink. Eastman Kodak Co., Indus- 
trial Photographic Division, Rochester 4, N. Y. 


Die-Less Duplicating Equipment 

Manufacturer’s new 40-page catalog (No. 46-11) presents 
many illustrations and a wealth of specification data covering 
its line of equipment for forming operations without the use of 
dies. The equipment includes benders, shears and brakes. Sev- 
eral new models are described. O’Neil-Irwin Manufacturing 
Co., 309 Eighth Ave., Lake City, Minn. 


Metallizing Technique 

Fourth edition of the “Metallizing Handbook” brings up to 
date technical and operating data on metallizing techniques de- 
veloped by the sponsoring company. This 86-page book is pro 
fusely illustrated and contains many diagrams, charts, etc. Copies 
may be obtained at the nominal price of $2.00. Metallizing 
Engineering Co., Inc., 38-14 30th St., Long Island City 1, N. Y 
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A Simple Looking Job, but it requires 
9 Press Operations 


The part shown on the left above is a shell for the detector thermo- 
couple (shown on right) of the Edison Aircraft Fire Detector System, 
manufactured by Thos. A. Edison Co., Inc. Small as it is (17% long), it 
requires 9 press operations and 2 anneals to meet specified tolerances. Tei is 
drawn from .014“” — .016” 304 Stainless Steel, and the finish must be 
free from draw marks so that final finish can be applied by burnishing. 
Used on practically all types of commercial airliners, these parts are 
produced by Presteel in very large quantities. 


NN ORCESTER PRESSED STEEL CO. 


. " a | Ee THER Tae. 
aa l a t . rae 


603 BARBER AVENUE, WORCESTER 6, MASS. 


Representatives in Alexandria Virginio, Buffalo, Canton Ohio, Chicago, Denver, Detroit, Fort Worth, Indianapolis, Los Angeles, New York, Philadelphia, Syracuse, Toronté 
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IRVINGTON REPRESENTATIVES 


Milwaukee, Wisc Line Materials Co. 
Minneapolis, Minn The Heimann Co. 
New Hartford, N. Y Arthur F. Schultz 
Mitchell-Rand Insulation Co. 
New Orleans, ° Seattl, w, 
Lighting Fixture & Elec. Supply Co. Portiang ~ 
Philqdelphia, Pa Electric Insulation Co. * Ore, 
Pittsburgh, Pa Eorl B. Beach Co. CANADa, 


St. Lovis, Mo White Supply Co. Insular ton, On 
or Co, 
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MAKES THIS 


COMPLETE LINE o- 


INSULATIONS 


FLEXIBLE VARNISHED 


It’s the result of over 40 years of service to the 
electrical industry. Years in which Irvington 
quality was constantly improved and many new 
insulations offered. Years during which our 
slogan “Standard of the World” became a fact. 


VARNISHED CAMBRIC and TAPE. Straight cut and 
seamless bias material with high dielectric and 
mechanical strength as well as oil, moisture, 
and corona resistance. Seamless bias has 
greater elongation for wrapping irregular sur- 
faces and corners. Thicknesses: .005” to .015”. 
VARNISHED SILK, NYLON, RAYON, CAMBRIC STYLE SIC. 
Extra thin, light weight insulations for small, 
compact equipment. Thicknesses: .002” to 
.008”. 

VARNISHED PAPER. From the thinnest of con- 
denser type papers, Irvington’s range includes 
varnished bond, kraft, red rope, and asbestos. 
Other papers may be coated on special order. 
Thinnest Irvington Varnished Paper: .00075”. 
ivi-BiIND. Yellow varnished cambric with pres- 
sure sensitive adhesive backing for easy appli- 
cation. 

VARNISHED FIBERGLAS. Meets the need for flexi- 
ble insulation with high dielectric strength and 
high heat resistance. Fiberglas has excellent 
tensile strength, moisture, and acid resistance. 
Thicknesses: .003” to .030”. 

SILICONE VARNISHED FIBERGLAS. The latest de- 
velopment in flexible insulations: Possesses 
outstanding resistance to heat and moisture. 
Can be used at operating temperatures up to 
175 deg. C. Thicknesses: .004” to .012”. 
IRV-O-SLOT INSULATION. Various types of thick- 
nesses of varnished fabrics bonded to fish and 
rag papers create a mechanically strong, easily 
formed slot insulation. Standard thicknesses: 
.005” to .020”. 

VARNISHED TUBINGS and SLEEVINGS. Cotton, rayon, 
and Fiberglas tubular braid coated with Irv- 


ington varnishes to meet the latest Varnished 
Tubing Association standards on dielectric 
strength, uniformity, heat resistance, aging, 
and flexibility. Sizes from No. 24 to 1” LD.; 
six colors. 

HARVEL VARNISHES. Baking, air drying, inter- 
nal curing. Internal drying varnishes cure to 
an infusible, non-thermoplastic mass. They 
possess exceptional penetration, bonding 
strength, and insulating properties .. . resist 
acids, alkalies, moisture, transformer oil .. . 
contain no harmful solvents to attack enamel 
wire. 

IRVINGTON VARNISHES. Synthetic and oleoresin- 
ous insulating varnishes; black and clear; in- 
ternal drying, baking, and air drying types; 
finishing and sticking varnishes — a wide range 
to meet all requirements. 


HARVEL OlL STOP. For oil-tight splices, stop 
joints, pot heads and terminals. Also used as 
a filling compound for enclosed coils. 


FIBRON EXTRUDED PLASTIC TUBING. Flexible tub- 
ing possessing excellent electrical properties. 
IRV-O-LITE for general use. TRANSFLEX, 
transparent tubing, used for conduit; FIBRON 
#5373, for high temperature applications; 
HYFLEX and IVI-FLEX for low temperature 
applications; and POLYTHENE for high fre- 
quency insulation. Sizes No. 24 to 14%” I.D. 
FIBRON PLASTIC TAPE. Flexible and elastic, 
Fibron tape has good dielectric and tensile 
strength, plus resistance to moisture, oils, 
grease, acids, alkalies, and corrosive fumes. 
Available in clear and black; .008”, .012” and 
.020” thicknesses. 


OTHER IRVINGTON INSULATING MATERIALS. Cable 
Cloth + Gutta Percha Backed Varnished Cam- 
bric « Oil Immersed and Low Loss Varnished 
Cambric Tape * Machinery Enamels « Var- 
nished Canvas * Varnished and Piastic Wire 
Markers * Punchings * Transformer Leads. 


For further information and samples of Irvington insulations, or coopera- 
tion on any insulating problem, communicate with your nearest listed 
Irvington representative or with Irvington Headquarters. 


VARNISH & INSULATOR CO. 
__ Irvington 11, New Jersey ; 
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The generator with the 
built-in regulating circuit 
that automatically holds 
steady voltage. 


Electric Machinery Mfg. Co. 

of Minneapolis, Minn., another 
user of Norma-Hoffmann’s 
Patented “Cartridge” Bearings 


The new “Regulectric’” generators need no 
adjustments, no maintenance, no attention 
for years and one reason is— 
the bearings are sealed as effect- 
ively as are the components of the 
built-in regulating circuit. 
Made to double-row width, these “Cartridge” 
Bearings have 100% more grease capacity 
than any other standard self-sealed type and 
they also permit added shaft strength and 
reduced overhang. Write for all the facts on 
Norma-Hoffmann’s “Cartridge” Bearings. 
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NORMA-HOFFMANN 
Precision BEARINGS 


BALL+«ROLLER+ THRUST 


NORMA-HOFFMANN BEARINGS CORPORATION 
STAMFORD, CONNECTICUT 
FIELD OFFICES: New York, Chicago, Cleveland, Detroit, 
Pittsburgh, Cincinnati, Los Angeles, San Francisco, Seattle, Phoenix 
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WASHERS 


600 
60000 06 


Precision molded 
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Tough, yet resilient, these NYLON washers are another example 

of skill in molding Nylon to close tolerances. 

When the Hall Products Co., of Clifton, New Jersey, designed these 
quality washers, Hall placed their production problems 

in the hands of Atlantic of New York. 

Atlantic’s success in molding difficult industrial products, 

offers significant answers to manufacturers with similar problems. 


Y Our engineers are available for consultation. 
y 


ATLANTIC PLASTICS, INC. 


OF NEW YORK 132-23 FORTIETH ROAD, FLUSHING, N. Y. © “dere dwells ingenuity” 
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Packaging a Solem sanding machine 
in COCOON for shipment to Brazil. 


DO YOU KNOW YOUR ACTUAL PACKING AND SHIPPING COSTS? 


Does your budget of packing and shipping costs provide for losses due to 
damaged shipments that lack the protection of modern packaging? Does 
it reveal what it costs you, in loss of customer good will, when a piece 
of your equipment is received damaged by moisture—equipment that 
must be replaced, or at least reconditioned, at your expense? Does it 
include your costs for disassembly and costs for removing preservatives 
and reassembly at destination? 

When you package with Cocoon, you know your packing and shipping 
costs accurately in advance. That’s because this amazing protective 
packaging, applied with a spray gun, affords perfect protection against 
snow, rain, sun ... keeps safe anywhere anything from a ball bearing 
to a locomotive. Submit your protective packaging problem to us for 
analysis; Cocoon protection can assure perfect shipment or storage for 
your equipment anywhere in the world. R. M. Hollingshead 
Corporation, Camden, New Jersey; Toronto, Canada. 


Strips off like 
banana pee! 


G 


IMPORTANT 


The number and scope of inquiries about 
Cocoon is amazing. To help us answer 
your inquiry quickly—to make it possible 
to give you a comprehensive recommenda- 
tion—please give us as many details as 
possible, including: the item to be pack- 
aged; range of sizes; extent of protection 
required, and for how long; whether your 
problem involves storage, domestic or ex- 
port shipment. Descriptive literature or 
photographs of your product are very 
helpful. 


> 


A PRODUCT OF 
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You’re Not Seeing 


They’re 


TWIN-GINEERS 


at work 


Emerson-Electric 
Motors 
1/20 to 5 H. P. 
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To save costly re-designing and provide every possible 
manufacturing short cut, let Emerson-Electric Engineers 
collaborate with yours in “blue-printing” your new 
appliance or motor-driven equipment. 


Although Emerson-Electric is booked solid on motor 
orders at present, Emerson-Electric Engineers have 
never been longer on engineering ideas, experience and 
skill—-and never more willing to share these priceless 
advantages in suggesting and designing money-saving 
power applications for your present or future equipment. 


With Twin-gineering—your own plus Emerson-Electric’s 
57 years of engineering experience—you put your new 
product on the market with all the competitive advan- 
tages necessary for success. 

THE EMERSON ELECTRIC MANUFACTURING CO. St. Louis 21, Mo. 


Branches: New York « Chicago « Cincinnati « Detroit « Los Angeles « Davenport 
18 
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ities worth of cutting tools— thousands of types — are imme- 
diately available to those in the metal working industry who act 
quickly. The offering includes: cutting tools for machine tools, metal 
turning tools for metal turning machines, accessories and attachments 
for machine tools, and tool room specialties, all sizes and types. This 
entire inventory is being sold on sealed bids and will go at bargain 
prices to those who inquire—inspect—invest. Get full particulars from 
your nearest WAA Regional Office today—see the tools you wish to 
buy—then submit your bid. 


Sales of Cutting Tools will be held at frequent intervals. To receive 
information on future sales, write to the Regional Offices listed 
below asking that your name be placed on their mailing lists. 


BOSTON « PHILADELPHIA « CINCINNATI « CHICAGO 
CLEVELAND « DETROIT « ST.LOUIS « LOS ANGELES 


| OFFICE 0 F GENERAL DISPOSAL 


WAR ASSETS ADMINISTRATION 


Offices located at: Atlanta « Birmingham « Boston « Charlotte . Chicago « Cincinnati . Cleveland . Dallas 
Denver « Detroit « FortWorth « Helena « Houston «+ Jacksonville « Kansas City, Mo. « Little Rock 
Los Angeles « Louisville « Minneapolis « Nashville « New Orleans « New York « Omaha « Philadelphia 
Portiand, Ore. « Richmond « St. Lovis « Salf Lake City « San Antonio « San Francisco « Seattle « Spokane « Tulsa 
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are Sitting Pretty” 
Tae SO ARE THEIR CUSTOMERS.. 


nT dase — 


» «+ When Costs are Cut — Appearance and Durability 
improved — by AMERICAN PHILLIPS SCREWS 


Weare Th most modern fastening for all types of furniture is the American 
Phillips Screw. Easy to handle... lightning-fast and automatically straight to drive... 
fumble-proof, slip-proof and damage-proof... American Phillips Screws deliver top savings 
on any fastening job in any type of plant from furniture to railroad cars. Put these 
engineered screws on your costs — and watch your time-savings shoot up as high as 50%! 


iN ial eey- a) 4elO1UR One of the hallmarks of fine furniture and other household 


ut appointments is the decorative, straight-set, unburred head of the American Phillips Screw 
sup 0 


R CANT More and more quality-minded buyers look for this distinctive feature—both for the sake of 
INGED DRIVER RED RECESS appearance, and visible assurance of sturdy construction and long service—their money’s 
OF pars ben pp . as a visible a ‘ance ots y £ y 


worth and then some! Your product should have this cost-cutting, sales-building advantage. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 
Chicago Il: 589 E. Illinois St. Detroit 2: 502 Stephenson Bidg. 


AMERICAN a 
PHILLIPS Soesws 222 = 


less Steel, Aluminum, 
Monel, Everdur (sili- 
con bronze) 
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ECTIFIERS 


ELECTRIC SELER 


| CONSIDER GENERAL 


Important savings in space and weight are realized 
when you design General Electric Selenium Recti- 
fiers into electronic equipment. They'll give you more 
direct current per cubic inch, more per pound, than 
alternate types. General Electric offers a wide selection 
of capacities and sizes, from the mighty midget pic- 
tured above which delivers 4 volts at 0.1 milliampere 
to single stacks rated at 110 volts, 4 amperes. 
Whatever your requirements, General Electric 
Selenium Rectifiers pack a lot of punch where space 
is at a premium. They withstand extreme variations in 
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ambient temperature, humidity, and atmospheric pres- 
sure. You can depend upon them for long, faithful ser- 
vice in series, parallel, or series-parallel arrangement. 


For a booklet of facts and 
figures, write direct to Sec- 
tion A-18-322, Appliance 
and Merchandise Department, 
General Electric Company, 
Bridgeport 2, Connecticut. 


GENERAL @ ELECTRIC 
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THE BROWN-BROCKMEYER COMPANY 


LEADING INDEPENDENT MOTOR MANUFACTURER 


1030-1046 SMITHVILLE ROAD 


DAYTON 1, OHIO 
UAW UN ACL LL EL LM eagle 
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THE STORY BEHIND 
SUPERIOR'S ABILITY 
70 PRODUCE CATHODES 


THAT PERFORM | 
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nal and cleanli- 
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sr facilities of the Engineering 
wd of Superior's Electronics 
sion are at your service— 
we welcome the opportuni 
sai you with your a 
- > ont other seated 
tubing problems. 


2504 | 
Germantown Avenue ® Norristown, P: 
, Pa.” 
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+ Hour Pages prom: Ge DUREL Zicoey 


In Africa’s heat and Alaska’s cold, inthe 
dryness of the desert and the wetness 
of the monsoons, this aircraft instru- 
ment tester must test right and it does... 
to within one-half second in 1080 de- 
grees...three full turns of the turntable. 

High dimensional stability, which 
affords a very rigid setup, and good 
flow and finish, are properties that 
dictated the use of a Durez black 
phenolic molding compound for the 
housing and the turntable. Because of 
its extremely low shrinkage and ex- 


pansion, Durez solved three major 
problems ...the mold design for the 
housing, surface “flatness” on the turn- 
table, and accurate marking of the 
turntable scale. 

Ingenious design permits the econ- 
omy of a single mold in forming the 
two halves of the housing, though 
these are duplicates only in over-all 
dimensions. Inserts and guide holes 
are different in the top half from those 
in the lower. The switchover is ob- 
tained by temporary mold changes 


with a series of plugs and guides. 
Under the name Durez, the phen- 
olics... most versatile of all plastics 
...continue to meet the needs of man- 
ufacturers who have difficult and 
“different” sets of requirements. Team- 
work between fabricator, molder, and 
material producer has been an immense 
influence in many of these successes. 
Our services and our long background 
of experience are yours for the asking. 
Durez Plastics & Chemicals, Inc., 63 
Walck Road, North Tonawanda, N.Y. 


PHENOLIC 
131) b) 


PHENOLIC PLASTICS THAT FIT THE JOB 
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IS ASSURED WHEN YOU BUILD IN 


a a. 


RELAYS AND TIMERS 


STEWARJZ-WARNER CORPORATION’S 


& 
FAMOUS outhe UW: CAR HEATER employs a single P&B 
relay for dependable automatic switching of all control circuits 


@ When specifications call for: Sensitive thermo- 
static actuation—wide range of operating voltage— 


extreme resistance to shock and vibration—positive ae 


multiple switching—millions of operations—extremes ee 


of temperature—weatherproof sealing —low cost and 
a thoroughly dependable supplier, Stewart-Warner 
specifies Potter & Brumfield. 


The relay employed in the South Wind car heater is 

a special model, designed and built by Potter & 

Brumfield to meet the exacting requirements of these a ohana OATTERV 

applications. This is a single example of the many CAR IONITION SWITCH 
special relay applications solved by P & B engineers 


to meet exacting requirements at low cost. 


Potter & Brumfield standard relays and timers will meet most requirements. The standard line includes these general types: 


@ Small Light Duty @Heavy Duty Power ® Motor Starting Relays 

® Light Duty Multiple Circuit @ Plate Circuit ®@ Synchronous Manual Reset 
® Telephone Types @ Sensitive Timers With Remote Signal 
®@ Small Power ® Multiple Leaf Indicators 


For complete details and specifications on standard P & B relays and timers, write for comprehensive, illustrated catalog. 
Your inquiries for special relays and timers are solicited. The assistance of our engineers, when desired, is always available. 


YOUR LOCAL ELECTRONICS, PARTS DISTRIBUTOR STOCKS P&B RELAYS AND TIMERS 


POTTER & BRUMFIELD SALES COMPANY 
4 Bp 551 W. WASHINGTON BLVD., CHICAGO 6, ILLINOIS + FACTORY AT PRINCETON, INDIANA 
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VARFLEX CORPORATION, manufacturer of electrical insulation, 


invites you to— 


See for yourself how new 


developments can give you better elegtrical insulation 
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@ Varflex Corporation wants every manufacturer of 
electrical equipment to have one of these new folders. Each 
one contains actual working samples of 20 different types of 
sleeving and tubing, including Varglas Silicone, which was 
developed during the war to meet temperature variations 
from —85° F. to 500° F. 


Write for this folder containing test samples today. 
a RONEN NLR ee) Ae rE 
Varflex Corporation, 309 N. Jay St., Rome, N. Y. 


Please send me your FREE folder coritaining 20 different types of electrical 


insulation. | am particularly interested in samples suitable for 





THE VITAL LINK IN EVERY INDUSTRY... 
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WILCO CONTACTS 


They keep the power flowing / 


In applications where life itself may be involved, as well as in 
every-day industrial applications, WILCO CONTACTS assure a 
steady, uninterrupted flow of power. WILCO CONTACTS 
function dependably in every range of frequency operations 
by bringing to each operation requisite ductility, hardness, 
density, freedom from sticking, low metal transfer, high 
conductivity and arc-resistance. 

@ You, too, can depend on WILCO CONTACTS to keep the 
power flowing in your products through the matchless qualities 
provided by exclusive WILCO processes. WILCO engineers 
will gladly help you select from a great variety of available 
WILCO contact materials the particular contacts suited to your 
needs—or develop new alloys for special purposes. 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. @ Branch Offices: Chicago, Detroit, Los Angeles 


WILCO PRODUCTS INCLUDE: 


CONTACTS 
Silver - Platinum - Tungsten - Alloys 
Sintered Powder Metal 


THERMOSTATIC BIMETAL 
All temperature ranges, deflection 
rates and electrical resistivities. 


SILVER CLAD STEEL 

JACKETED WIRE 
Silver on Steel, Copper, Invar or 
other combinations requested. 


ROLLED GOLD PLATE AND WIRE 


NI-SPAN C* 
New Constant Modulus Alloy 


SPECIAL MATERIALS 


* Reg. Trade Mark, The International Nicke! Co., Inc. 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS + ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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VIBRATION CONTROL 


i pant of design 


Jusr as you have specialized in your type of and constructional features can be selected so that 
product, so have we specialized in ours. With the inexpensive standard LORD Mountings may be 
LORD Vibration Control Products we are cooper- 
ating with manufacturers to perfect smooth, quiet 
operation of their machines. 


installed easily when assembly begins. 


It is also during this stage that LORD Field Engi- 


; ; neers can be of greatest service to you. By using 
The best place to apply LORD Vibration Control 


to your product is on the drawing board; and the 
best time is when your designs are in the prelimi- 
nary stage. During this stage, it is easy to select the heer upon your staff without cost. Just drop us a 
points which are most advantageous for mounting line, or notify our nearest Field Office, and a repre- 
applications. Space allotments, center-line locations sentative will call upon you. There is no obligation. 


their knowledge and experience in this specialized 
field, you literally place a trained Vibration Engi- 


LORD | 


BONDED RUBBER 


IO Te 
MOUNTINGS 






Nos BA AIRIINGS 


You can’t go wrong when you get your bearings from the 
$23,000,000 stock now being sold by WAA. Friction and anti- 
friction bearings and components—all sizes and types—all 
unused and in top condition. Set your own price on what you 
need. Your nearest WAA Regional Office will give you all 
pertinent information on the sale and will assist you to make 
an inspection before submitting your bid. 


Sales of Bearings will be held at frequent intervals. To receive 
information on future sales, write to the Regional Offices listed 
below asking that your name be placed on their mailing lists. 


BOSTON - CINCINNATI - CHICAGO - CLEVELAND 
ST.LOUIS + LOS ANGELES 


kk + 


OFFICE 0 F GEWEBAL DISPOSAL 


x 


WAR ASSETS ADMINISTRATION 


Offices located af: Atlanta « Birmingham e Boston e Charlotte « Chicago e Cincinnati « Cleveland 
Dallas « Denver « Detroit ¢ Fort Worth « Helena « Houston e Jacksonville e Kansas City, Mo. « Little Rock 
Los Angeles « Louisville « Minneapolis « Nashville « New Orleans « New York « Omaha e Philadelphia 
Portland, Ore. ¢ Richmond « St. Louis « Salt Lake City e San Antonio e San Francisco « Seattle « Spokane e Tulsa 
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In dollars and cents, the cost of an indi- 
cator glass for electrical equipment or 
an appliance is but a small fraction of 
the cost of the complete product—but 
manufacturers have found to their cha- 
grin that a few pennies saved here can 
be an expensive savings! Sales can be 
made or lost because of minor differ- 
ences. If your colored indicators glow 
brightly, uniformly and clearly, if they 
are neatly and accurately made,—your 
product has a desirable finishing touch 
that your customers will like. 

It takes care and experience to 
manufacture accurately-made, cleanly 


moulded, colored or white indicator 
glasses. Through many years of special- 
izing in items of this type, Kopp has de- 
veloped an understanding of the prob- 
lems and a technique of manufacture 
that assures uniform colors and a high 
degree of dimensional accuracy. An 
example of present Kopp production is 
miniature plano-convex lenses for read- 
ing mechanical indicators, or for trans- 
mitting controlled light beams. 

We will be glad to send you samples 
of our work in clear or diffusing finishes, 
and to discuss your requirements with 
you at any time. 


KOPP GLASS, inc. 
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Hydron Bellows Assemblies 
Engineered To Specifications 


If you depend on. the smooth 
functioning of a bellows to control 
temperature or pressure, to com- 
pensate for altitude changes, to seal 
gases or liquids under pressure, etc., 
consider the advantages of purchas- 
ing complete bellows assemblies. 


COMPLETE ASSEMBLIES 
SAVE TIME, TROUBLE AND MONEY 


Many metallurgical, mechanical 
and chemical variables enter into 
the engineering of a bellows as- 
sembly. So, by placing complete 
responsibility in one source you 
lessen the chances of error, get 


faster service and profit from your 


supplier’s equipment investment 


and trained personnel. 


INVESTIGATE OUR FACILITIES 

Specializing in the production of 
bellows and bellows assemblies de- 
signed for use and installation by our 
customers in products of their own 
manufacture, we have the equip- 
ment, skill and experience to engi- 
neer your unit right from initial 
sketch to final installation. Submit 
specifications for recommendations 
and quotations. 


Offices in Detroit, Chicago and Los Angeles 


CLIFFORD MANUFACTURING A» 
COMPANY, 568 E. First St., ey 
Boston 27, Mass. 


First with the Facts on 
eb Ales ToT 


Feather-Weight .. . The First Afl-Aluminum 
Aircraft Oil Coolers + + « Made of Hydron 
Tubing Brazed by our Patented Method, 
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This ad appeared in Shanghai newspapers when the first 
shipment of Natvar insulation arrived after the war. 


@ Natvar insulating materials are gaining world-wide recognition for 
the same reason that they are accepted as standard in the United States: 


Users have found that they can rely ‘on Natvar insulation to be con- 


Natvar Products 


®@ Varnished cambric — straight cut and bias ' 
® Varnished cable tape 


sistently up to specifications or above. 


This uniformity is not accidental. It takes constant, continuous, con- © Vamished canvas 
®@ Varnished duck 
scientious attention to every last manufacturing and testing detail. @ Varnished silk 


@ Varnished special rayon 
®@ Varnished Fiberglas cloth 
@ Silicone coated Fiberglas 


performance characteristics, and exceptional uniformity—plus prompt © Vemished papers 
® Varnished tubings and sleevings 


delivery ~it will pay you to use Natvar. Get in touch with your Natvar © Vanished identification markers 


®@ Lacquered tubings and sleevings 
distributor or with us direct. @ Extruded Vinylite tubing 


@ Extruded Vinylite identification markers 


Ask for Catalog No. 20 


NAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 


207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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lf you require insulating materials with good physical and electrical 
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A-N TORQUE TESTS 


—the Red Elastic Collar provides 
dependable locking torque for RE-USE! 


Army and Navy specifications for aircraft 
lock nuts include a specific torque test to 
prove locking effectiveness. Lock nuts 
have to maintain adequate locking torque 
through 15 on-and-off cycles. 

ESNA Elastic Stop Nuts— with the Red 
Elastic Collar that has become a symbol 
of security to all aviation engineers — 
remain self-locking against Vibration, 
Impact and Stress Reversal in both pre- 
stressed and positioned settings. 

In addition, the self-locking, self-sealing 
and reusable Red Elastic Collar protects 
the bolt. It does not deform the bolt, 
damage the threads or gall the finish. 


Reusable ESNA Elastic Stop Nuts 
provide dependable protection against 
Vibration, Thread Corrosion, Thread 
Failure, and Liquid Seepage. This multi- 
ple protection — which has made Elastic 
Stop Nuts the standard fastener on many 
products—also achieves the double 
economy of inventory simplification 
and reduced procurement costs. ESNA 
engineers are now ready to study your 
fastener problems. Address: Elastic Stop 
Nut Corporation of America, Union, 
New Jersey. Sales Engineers and 
Distributors are conveniently 
located in many principal cities. 


ELASTIC STOP NUTS 


INTERNAL 
WRENCHING 


PRODUCTS OF: ELASTIC 
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The RED ELASTIC COLLAR 


— denoting an ESNA product 


. is threadless and dependably 
elastic. Every bolt — regardless of 
commercial tolerances — impresses 
(does not cut) its full thread contact 
in the Red Elastic Collar to fully 
grip the bolt threads. In addition, 
this threading action properly seats 
the metal threads — and eliminates 
all axial play between bolt and nut 
threads. 

Torque tests— for Elastic Stop 
Nuts — are based on a steel-to-steel 
frictional coefficient of .18. Bolt 
loadings are figured at 40,000 psi 
for commercial bolts; 90,000 psi for 
aircraft bolts. 


ANCHOR > WING SPLINE CLINCH = GANG CAP 
- CHANNEL 


STOP NUT CORPORATION OF AMERICA 
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How often have you wished for a meter you could see clearly—the whole 
scale of it, wherever you were using it—in the dark, under low lights, or 
even in the kind of glare that causes reflections on the glass—a really illumi- 
nated meter? Well, here it is—the result of a new Simpson patented method 
of illumination. 


On these new Simpson Illuminated Meters (voltmeters, ammeters, milli- 
ammeters, and microammeters), every fraction of the dial face is flooded 
with light—there isn’t a spot of shadow. And this isn’t a dull glimmer of 
light. It’s a full and even radiance. 


An ingeniously shaped Lucite cone carries the light from a recessed bulb 
in the back of the instrument through the front edge that surrounds the 
entire dial. This makes possible the use of the standard Simpson metal dial. 
Unlike translucent dials, it cannot fade or discolor so that reading becomes 
difficult. It cannot warp or buckle, causing the pointer to stick, or distorting 
readings. The bulb recess is neoprene sealed. 


Behind the refinement of this superior illumination lies the basic reason 
for preferring Simpson instruments—their in-built accuracy. That high 
quality which is the indispensable component of every Simpson instrument 
makes sure that the accuracy will stay there, year after year. 





SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie Street, Chicago 44, Illinois 
In Canada, Bach-Simpson, Ltd., London, Ont. 


INSTRUMENTS THAT STAY ACCURATE 
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OPEN FACE 





SHROUD STYLE 


2°" Round Case. Flange diameter, 
2-3/4"; depth overall, 2-5/16”; body 
diameter, 2-11/64”; scale length, 
1-7/8”. 

3" Round Case. Flange diameter, 
3-1/2”; depth overall, 2-1/4"; body 
diameter, 2-3/4”; scale length, 
2-9/16” 





3"' Rectangular Case. Width, 3”; 
height, 3-1/8”. Mounts in round hole. 
y diameter, 2-3/4” 
2°" Rectangular Case. 2-3/8” square. 
Mounts in round hole. Body diam- 
eter, 2-3/16”. 
26 
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Motors, Transtormers 

Solenoids a ILE table 

Voltage Transformers 
urltin Klixon Protectors 
Positive Protection 


VL SITLL 


Automatic Reset 
A Klixon Protector, incorporated into such electrical 
equipment as transformers, motors, solenoids, variable 
voltage transformers, provides users of this type of 
equipment sure overheat and burnout protection. And 
because Klixon Protectors are built-in by the manu- 
facturer, they are matched to the thermal characteristics 
of the particular equipment. They assure accurate, 
dependable protection yet allowing the apparatus to 
operate at maximum output. The result .. . less repairs 
and maintenance, less production delays and more 
work output. 
How does Klixon protection work? Should the 
temperature in a Klixon protected unit reach a danger level, 
“snap” the protector opens the circuit. When it cools to safety the 
Klixon Protector recloses the circuit either automatically or waits for manual 
reset depending on the type of protector used. Harmless momentary overloads 
do not cause nuisance trip-outs. 
Specify and insist that manufacturers include Klixon Protectors on the equip- 
ment you buy. 


f>~\\~ 


r Manval Reset 
TRADE MARK ee U. &. PAT. OFF 
Spencer Thermostat Company, 103 Forest Street, Attleboro, Mass. 
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SEAMLESS MOLYBDENUM TUBING 


99.9% PURE 


Now Available in Commercial Quantities 


IN ALL DIAMETERS UP TO 0.5” 


BRIEF SPECIFICATIONS 


Purity: 99.9% pure molybdenum 
Other Quvalities: 


Callite Tungsten molybdenum tubing is readily 
machinable; can be worked and shaped within 
reasonable tolerances; welds to iron, nickel and 
similar materials; will not react with hydrofluoric 
acid and hot aqueous solutions of sodium and 
potassium hydroxide. Moly tubing will also with- 
stand high tensile stresses at elevated tempera- 


tures when sustained in a protective atmosphere. Callite engineers have developed — and can now produce in 


SPECIFIC GRAVITY we commercial quantities — seamless molybdenum tubing. To the 
MELTING POINT 2,620° C. 


TENSILE STRENGTH From 180,000—250,000 psi, best of our knowledge, this is the first time that seamless 
depending upon diameter moly tubing has been made available on a production basis. 
HARDNESS 160-185 Brinnell (10 mm. ball 3,000 All of our experience convinces us that this new development 


ee eens tc ar é has any number of applications in the field of electrical and 


(4.7-5.7) x 107 per °C. electronic manufacture. 

THERMAL CONDUCTIVITY 1.46 watts per cm/°C. May we consult with you? Samples available. Write: Callite 
eas ; Tungsten Corporation, Union City, New Jersey. Branch offices 
SIZES — Now being produced in diameters up to hs . 

500”. Other diameters to specifications. Avail- in Chicago and Cleveland. 

able in lengths up to -9.0”, 


©.D. AND 1.D. FOR VARIOUS SIZES 
Outside & 
-140” ” 
-257” to .262” 110” 
»220” to .225” .090” 
182” to .187” 075” 
142” to .147” 060” 
2104” to .107” .05 


0”  .027” to .029” 
040”  .022” to .023” 
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Guessine is fun in a game... but there’s no place 
for it in shop practice. Wrong guesses cost money .. . 
and they happen more often than you think. For example, 
the size and thread pitch of the socket screw above was 
guessed wrong by many veteran shop men questioned 
in a recent test. On the job ... such mistakes waste time. 


Wheres nounced QUCEE. . 


WHEN ITS GIZEMAKKEO 


Just a quick glance at the head of any P-K Cap Screw 
reveals its size. Clearly incised, easily read, the Size- 
Mark represents a big forward step in the simplification 
of assembly operations. 

Experienced men like the Size-Mark because it saves 
their time. Green hands are all for it because it protects 
them from errors. Tool crib bosses want it because it 
speeds up the sorting of left-over, mixed-up screws. And 
the men who service your products will appreciate the 
Size-Mark because it saves their time en reassembly jobs. 

Are you missing this opportunity to aid your assembly 
workers — to speed up assemblies — and to provide an extra 
sales feature for your product? 


Plus — GEAR GRIP* 
Gear Grip on Size-Marked Socket Head Cap Screws is a 


further aid to fast work . . . makes them slip-proof even 
when fingers are oily. Write today for samples... 


Parker-Kalon Corp., 200 Varick St., New York 14, N. Y. 


ANSWERS: 
A. Both are the same. B. The diamond is 13” long. 
C. There’s no question when its’s P-K Size-Marked! 
* U. S. Pat. No. 126,409 


ANOTHER P-K First 


GROUND THREAD 


Socket Set Screws 
® Smooth, mirror-bright 


threads > 
— centerless gr 

oa a ‘s ground on harden d 

Ss. Accurate contour g ; 
' and lead, d 
a " ® 4 ee . . . F 
ble Class 3 Fit. Free from imper. oe 
ections common to ordi- 
nary cut thre 


> clean finished 


“a ad set screws 
- a “shining example” 

ple” of 

good workmanship. Ask for 


, c ~e 

samples, You’|] « 
difference. Te eS 
_ " 
— 
Hs 


P-K SOCKET Screws : 
ARE AVAILABLE FoR 
PROMPT DELivERy! 


Send for Stock Lis# Now 


a 
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CONDULETS 


installed on machines that may operate in flammable atmospheres 


afford MAXIMUM SAFETY from explosion and fire 


( CONDULETS are made only by CROUSE - HINDS ) 
















EC Series Explosion-Proof Flexible 
Couplings are made in 325 types and 
sizes from 1/2 to 2-inch — lengths 
up to 36 inches. 


Type GU 
Explosion-Proof Condulet. 
Can be furnished with 
e@ny arrangement of hubs, 


Type GUAT 
Explosion-Proof Condulet. 


Locations where flammable atmospheres are likely to be present are 
designated as hazardous by the National Electrical Code. The Code 
requires that electrical installations on machines that operate in 
such locations, or that handle flammable liquids or gases, be ex- 
plosion-proof. Crouse-Hinds Company manufactures hundreds of 
types and sizes of explosion-proof CONDULETS, lighting fixtures, 
plug receptacles and other equipment that afford maximum safety 
by preventing explosion and fire. 


They are described in Crouse-Hinds CONDULET Catalog together 
with a complete line of similar equipment that is suitable for use 
on machines that operate under non-hazardous conditions. CONDULET 


Write to Crouse-Hinds Company for Condulet Catalog 2500. If 
you will state the nature of your requirements Crouse-Hinds engi- 


Type GUAB 
Explosion-Proof Condulet. 
There are 10 types in 
the GUA Series with either 
threaded or union hubs. 


A 


Nationwide 


Distribution 


neers will be glad to make specific recommendations. Type GUB Explosion-Proof Condulet. 
Can be furnished as an instrument WW beled eita at 
housing or junction Condulet 
Our 50th Anniv ersary with any arrangement of hubs, aaa 


1897 — 1947 CROUSE-HINDS COMPANY BS 


Syracuse 1, N. Y. 


Offices: Birmingham — Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit Houston — Indianapolis — Kansas City — Los Angeles — Milwaukee — Minneapolis 
New York — Philadelphia Pittsburgh -— Portland, Ore San Francisco — Seattle — St. Louis — Washington. Resident Representatives: Albany Atlanta Charlotte — New Orleans 
USE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


CONDULETS -: TRAFFIC SIGNALS - AIRPORT LIGHTING «+ FLOODLIGHTS 
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FOR A GOOD 


@ So often appliance sales fall through before 
they get started—just because customers lose 
confidence over some minor detail. That's why 
it pays to be sure that sales of your product 
begin right and end right with nonaging 
Flamenol* Cords. 

And whenitcomes tocords and plugs, dealers 
and users know what they’re looking for. They 
go for the finished, fine quality 
“look’’ of an appliance with a 
Flamenol Cord. The tough con- 
struction and decorative appear- 
ance of Flamenol Cords tell them 
a story of value for your product. 

And the General Electric name on 
the plug holds their confidence. 

You can count on Flamenol 
Cords to stand up, with no come- 
backs for service, and no com- 
plaints from users. 
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BEGINNING 


AVAILABLE NOW FOR YOUR PRODUCT Crack-free, Flam- 
enol insulated cords with molded-on, plastic 
plug are now available in ivory or brown. 
Standard lengths are 6, 8, and 11 feet. Write 
on your business letterhead for sample and 
specifications. Section Q53-322, Appliance and 
Merchandise Department, General Electric 


Company, Bridgeport 2, Connecticut. 
*Trade-mark Reg. U.S. Pat. Off. 


QB FLAMENOL CORDS 


« « « with harmonizing plug 
molded on for extra strength 
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LITTLE BOLTS 
DO BIG JOBS 


fol s 
Agriculture 





Nowunere has progress been more 
pronounced than in the development of farm 
machinery ... equipment in which special type nuts and bolts 
play an increasingly important part. A good example 
of this is the unique tractor bolt illustrated above... 
produced by the Buffalo Bolt Company. 


Circle @ nuts and bolts are noted for their 
uniform size and strength. No matter what your requirements, 
the controlled quality of all Circle @ products, 
standard or special, will enable you to improve 
your production efficiency and the stamina and reliability 
of the equipment you produce and sell. 





MARCH 194” 





Did you know that Buffalo Bolt Company bas 
designed and built many bighly efficient nut and 
bolt making machines, one of which is illustrated, 


(B) BUFFALO BOLT COMPANY 


NORTH TONAWANDA, N. Y. - SALES OFFICES IN PRINCIPAL CITIES 
Export Sales Office: Buffalo International Corp., 50 Church Street, New York City 
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TO HELP YOU FIND THE PLANT YOU WANT 


Look at that list of field offices shown below! 
There is one within easy reach of your home 
no matter where you are. And each is organized 
to give you fully-rounded service . . . help you 
select the plant you want... from the wide 
range of surplus plants offered by the War 
Assets Administration. 


While you may know of many wartime plants 
which have been acquired recently by private 
industry, the fact remains that your Govern- 
ment still has hundreds of choice large and 
small industrial facilities for sale or lease. And 
these plants, with or without equipment, may 
be negotiated for in whole or in part to suit 
the requirements of a particular business, big 
or little. 


If you can qualify as a “‘small business”, you 
will find that a high priority is available for 


your purchase of a plant through the Recon- 
struction Finance. Corporation. Our field of- 
fices will advise you how to obtain this priority 
certification from RFC. 


If you are thinking of expanding your pro- 
duction, modernizing your facilities, adding a 
new process, relocating your business or start- 
ing a new enterprise—make your needs for 
plant and equipment known to the War Assets 
Administration office nearest you. It is one of 
the 32 regional offices set up for the sole pur- 
pose of helping you get the plant you want. 


Write, phone or call for the 
PLANT-FINDER, a fully 
indexed, descriptive catalog 
of Government-owned 
plants. 


War Assets ADMINISTRATION 


OFFICE OF REAL PROPERTY DISPOSAL 


Offices located at: ATLANTA + BALTIMORE + BIRMINGHAM + BOSTON + CHARLOTTE + CHICAGO + CLEVELAND + DALLAS 

DENVER + DETROIT - FORT DOUGLAS, UTAH + HELENA - HOUSTON + JACKSONVILLE - KANSAS CITY, MO. + LITTLE ROCK 

LOS ANGELES - LOUISVILLE - MINNEAPOLIS - NASHVILLE - NEW ORLEANS - NEW YORK + OMAHA ~ PHILADELPHIA 
PORTLAND, ORE. - RICHMOND - ST. LOUIS - SAN ANTONIO - SAN FRANCISCO « SEATTLE - SPOKANE + TULSA 
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OF THE 
ENTER 
cyEsTERN MARKETS 


Herbert B. Maw, Governor of Utah, 
tells his state’s story. 


“Nature was kind to Utah. Deposited with- . 
in her borders are rich and varied sources 
of coal and iron, lead and zinc, copper, sil- 
ver and gold. These and many other indus- 

trial attributes are part and parcel of the , 
undeveloped sections of this state. 





A SCENIC 


WONDERLAND 
“A gigantic steel industry which can serve i 


the west signals our industrial ambition. It 
will form the nucleus of a network of 
associated industries. | 


“Our need now is people and leadership to 
share in the prosperity of a western empire. 
Our natural resources are practically un- 
touched. They assure a long life to an indus- 
trial future which is just now beginning. 
Utah invites new and expanding industry 

to investigate opportunities here before 
deciding upon new locations.” 


* One of a series of advertisements * * * 
based on industrial opportunities 


in the states served by the Union . 4 
Pacific Railroad. For industrial resources and opportun- 


ities, look to Utah. For unexcelled rail 
transportation ... 


SS —— oe 


: be Specific - 
ee. z Sa * efe bad 
AEE 4 Union Pacific 


3 Address Industrial Department, Union Pacific 
Railroad, Omaha 2, Nebraska, for information 
regarding industrial sites. 


UNION PACIFIC RAILROAD 


THE STRATEGIC MIDDLE ROUTE 
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S£2VH8 THdaoUSH Soizned 


VIBRATION cere Impact often produce 


such far- reachin g results as: 


DECREASED PRODUCTION ... INACCURATE OPERATION OF 
PRECISION INSTRUMENTS . .. REDUCED EFFICIENCY OF 
PRODUCT...DAMAGE TO MACHINES, BUILDINGS...EXTREME 
MENTAL AND PHYSICAL DISCOMFORT...LOSS OF SALES... 
COSTLY LITIGATION ... AND CANCELLATION OF LEASES. 


In problem after problem, large or small, 
the cause has been effectively and economically 


eliminated by the proper application of 
U.S. ENGINEERED RUBBER MOUNTINGS 


OUR ENGINEERING STAFF IS AVAILABLE TO HELP 
DESIGN ENGINEERS WHETHER THEY HAVE A PROBLEM IN 
THE BLUEPRINT STAGE OR IN THE FINISHED PRODUCT. 


AVAILABLE FOR ENGINEERS, an invaluable book, “Absorbing Vibration, Noise and Impact’’. Please write on company 
stationery. Mechanical Goods Division, United States Rubber Company, 1230 Avenue of the Americas, New York 20, N. Y. 


ELECTRICAL MANUFACTURING 





N many respects we like to compare the DOLPH Service Engineer with the well 

known and always to be remembered “Country Doctor.” Both are conscientious, 
efficient and have a sincere interest in the responsibilities facing them in their respective 
fields. Like the Country Doctor, the DOLPH Service Engineer applies his experience 
and knowledge in “curing” or “prescribing treatment” for the wide variety of problems 
arising from the application of insulating varnishes and compounds. His training as a 
specialist in his business and his familiarity with modern methods and developments, 
fully equip him to cope with the majority of these problems. In many instances, his 
suggestions or advice can save time and money. 


Take advantage of his services without obligation. Your problem deserves only expert 
attention. Write us, we will be pleased to send you the name and address of the 
DOLPH Service Engineer covering your territory. 


psulilitg me nish recialls 
JOHN C. DOLPH COMPANY 


1060 BROAD STREET : NEWARK 2, N. J. 
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YEs, the answer was plastics. These five molded plastic 
parts in the Bendix Automatic Washer not only do a 
better job than materials previously employed or tested 
... but they save up to half in manufacturing costs! 

They’re molded from BAKELITE general-purpose 
molding compound — one of industry’s great basic ma- 
terials. 

Floats, soap door, trim strip, drain door handle and 
clothes door handle —all are formed of this versatile 
phenolic plastic compound. 

Impact resistance, heat resistance, chemical resist- 
ance, sufficient to meet most general requirements, and 
low cost —these are some of the demands that this 
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HOW CAN YOU DO IT BETTER... AND CUT COSTS? 


Bendix Home Appliances 
Found the Answer! | 


BAKELITE plastic satisfies. It has excellent dielectric 
qualities, too. No wonder it is so widely required for 
electrical appliances, equipment and accessories... both 
for working parts and for trim. Write Department 43 
for Booklet G-4...a concise “round-up” of electrical 
properties of this and other types of BAKELITE plastics. 


BAKELITE CORPORATION, Unit of Union Carbide and Carbon Corporation [[q{§ 30 East 42nd Street, New York 17, N. Y. 


B 
CO 


TRADE—MARKS 


KELITE 


PLASTICS 





277 


Guide to Buying 


DUA MOUa AMORA HMMA Na) 


@ An alphabetically arranged list of all those product components 
and services offered by Electrical Manufacturing advertisers. Cor- 
rected monthly, the content is currently up-to-date and complete 
though the publisher assumes no responsibility with regard to prod- 
ucts or names listed or failure to include any. Always refer to 
advertisers’ index, preceding back cover, for page number of adver- 


tisers’ latest advertisements. 


Write the Director, Reader Service, 


Electrical Manufacturing, if either product or company information 
sought is not found in these pages. 


ALUMINUM 

Aluminum Company of America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. “Alcoa.” 

Aluminum Research ll WwW. 
Washington, Chicage 2, 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 


ae A 
Superior Tube Co., Collegeville, Pa. 
(Tubing). 


AMMETERS. See _ Instruments, 
Electrical Measuring. 


ANODES, PLATING 
American Brass Co., Waterbury 88, Conn. 
“ Anacondas.”* 


Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

du Pont de Nemours & Co., Inc., E. L, 
Arlington, N. J. 

Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 


» 
Handy & Harman, 82 Fulton, New York 7, 


N. Y. (Silver). 
Seymour Mfg. Ce., Seymour, Conn. 


ARC WELDERS. Gee Welding Equip- 
ment. 

ARMATURE TWINE. See Cord and 
Twine. 


ASBESTOS SLEEVING. See Sleeving 
and Tape, Asbestos. 


ATTACHMENT PLUGS. See Plugs 
and Caps. 


ATTENUATORS. See 
Instrument and Radio. 


Resistors, 


BALANCING MACHINES 
ae Se. Ce., Dept. EM, Rock Island, 


BALLASTS, FLUORESCENT LAMP. 
See Fluorescent Lamp Auxiliaries 


eg yoy 
Hoover Ball and Bearing Co., Ann Arbor, 


Mich. 
SKF Industries, Ine., Philadelphia 34, Pa. 
Strom Steel Ball Co., 1860 8. S4th Ave., 
Cleero 54, IL 


BASES, MOTOR. 
Bases. 


BATTERIES, DRY 
Mallory & Co., Inc., P. BR., Indianapolis 6, 
Ind. “Tropical.” 


BATTERY ELIMINATORS. See Power 
Supply Units, Rectifier. 


BEADS, BOBBINS and SPOOLS, 
INSULATING. See Plastics-Custom 
Molders & Extruders. 


BEARINGS, BABBITT 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. Steel or Bronzed Backed 

Moraine Division of General 
Motors, Dayton, Ohio (Steel-Backed). 


BEARINGS, BALL (Miniature) 
Norma-Hoffman Bearings Corp., Stamford, 


See Motor Slide 
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BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn, 

Federal Bearings Co., Inc., Poughkeepsie, 


ie 
ee ee and Seetes Sa, Aan dene, 


cn. 
McGill Mfg. Co., Inc., Valparaiso, Ind. 
New Departure Division of General 
Motors, Bristol 1, Conn. 
Norma- -Hoffman Bearings Corp., Stamford, 


SKF Industries, Inc., Philadelphia 34, ? 
Timken Roller Bearing Co., Canton 
Ohio. 


BEARINGS and BUSHINGS, BRONZE 

Bound Brook Oil-Less Bearing Co., Bound 
Brook, N. J. (also Graphited Bronze) 

Bunting Brass & Bronze Co., Toledo 9, 
Ohio, 

Chase Brass & Copper Co.. 
bury 91, Conn. 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze on Steel) ‘‘Leadoyl.” 

— & Co., Inc., P. R., Indianapolis 6, 


Moraine Products Division of 
Motors, Dayton, Ohio. 

Morganite, Inc., 3302-48th Ave., 
Island City 1, N. Y. 

National Formetal Co., Inc., 6604 Metta 
Ave., Cleveland 14, Ohio. 

Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 46, Pa. 
(Phosphor Bronze Bushings) ‘‘Elephant.”’ 


Inc., Water- 


General 


Long 


BEARINGS AND _ BUSHINGS, 
LUBRICANT-RETAINING (Pow- 
dered Metal) 

Bound Brook Oil- Less Bearing Co., 
mae Brook, N. J. “‘Compo” ‘’Powd- 
=,” 

ae Bronze Co., 570 Mill. New Castle, 


Moraine Products Division of General 
Motors, Dayton, Ohio. 

Moulded Metals Co., Inc., 32 Sunset Ave., 
Watertown, Conn. 


BEARINGS AND BUSHINGS, NON- 
METALLIC 
Bound Brook Oil. Less Bearing Co., Bound 
“Compo.” 


Brook, N. J. 

General [Electric Co. Plastics Div., 
Chemical Dept., 1 Plastic Ave., Pitts- 
field, Mass. *Textolite.”’ 


National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., Melrose Park, Mil. 
“*Insurok.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

BEARINGS, 


backed) 
Lord Mfg. 


FLEXIBLE 
Erte, 


(Rubber- 


Co., Pa. 


BEARINGS, NEEDLE 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


BELLOWS, METALLIC 
Clifford Mfg. Co., 568 E. First, Boston 27, 
Mass. ““Hydron.” 


BELT DRIVES. See Drives, V-Belt. 


BENDERS, BRAKES and SHEARS 
(For Die-Less Duplicating) 

O’Neill-Irwin Mfg. Co., 309 Fighth Ave., 
Lake City, Minn. “‘Di-Aere,”’ 


oe COPPER (Strip and 


(See also Tubing, pe Copper) 
Mallory & Co., Inc., , Indianapolis 6, 


Ind. 
Riverside Metal Co., Riverside, N. J. 


BIMETALS. See Thermostatic 
Bimetals. 


BITS, SCREW AND BOLT. 
Socket Screw & Wrench Kits. 


BLACKENING COMPOUNDS, METAL 
Mitchell-Bradford Chemical Co., 2446Q 
Main, Bridgeport, Conn. “Black Magic.”’ 


See 


BLADES, FAN 

Burden Co., 1000 N. Orange Drive, Los 
Angeles 46, Calif. 

Motionair Co., 9242 Beverly Blvd., Beverly 


Hills, Calif. 
Terrington Mfg. Co., 62 #£Frankiin, 


Torrington, Conn. ‘‘Airistocrat.’’ 


BLOCKS, TERMINAL. See Strips, 
Blocks and Boards, Terminal. 

BLOWER WHEELS. See Wheels, Fan 
and Blower. 


BLOWERS. See Fans and Blowera 


BOBBINS, COIL. See Coil Cores and 
Forms. 


BOLTS. See Fasteners. 


BOXES, METAL. See Cabinets, Sheet 
Metal. 


BOXES and CRATES, WIREBOUND | 3 


Wirebound Box Manufacturers Assn, 105 
8. La Salle, Chicago 8, Ill. 


BRAKES, AIR and HYDRAULIC 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


BRAKES. 
Brakes 


BENDING. 
and Shears. 


See Benders, 


BRASS, BRONZE AND COPPER— 
All Commercial Forms 
(For Wire, See Wire and Cable, Bare) 

American Brass Company, Waterbury 88, 
Conn. ‘“‘Anaeonda.’’ Also Tobin Bronze, 
Chromium Copper and Selenium Copper 
Alloys). 

Bridgeport Brass Co., Bridgeport 2, Conn. 
(Also “‘Duronze’’ Silicon Bronze and 
Aluminum Alloys). 

Bristol Brass Corp., Bristol, Conn. 

Bunting Brass and Bronze Co., Toledo 9, 
Ohio (Bronze Bars). 

Chase Brass & Copper Co., Inc., Water- 


bury 91, Conn. 
Federated Metals Div. American Smelting 
& Refining Co., 120 Broadway, N. Y., 


Hussey & Co., , Pittsburgh, Pa. 

[lsco Copper Tubs” & Products, Ine., 
Cincinnati 27, a {Copper Tubing) 

Johnson Bronze Co., 570 8. Mill, New 
Castle, Pa. (Bronze Bars). 

Revere Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 

— Mfg. Co., 18 Mili, Waterbury 91, 
onn, 

Superior Tube Co., Collegeville, Pa. 
(Copper). 





BRAZING ALLOYS, SILVER 
Baker & Ce., Inc., 113 Astor, Newark 5, 


N. J. 
Callite Tungsten Corp., 547-39th, Union 
City, N. J. 
Chase Brass & Copper Co., 
bury 91, Conn. 
General Piste Div., Metals and Controls 
Corp., Attleboro, * Mass. 

Handy & Harman, 82 Fulton, New York 7, 
N. Y. “‘Easy-Flo’’ ‘‘Sil-Fos. 

Krieg Co., Charles W., 52 Dickerson, 
Newark 4, N. J. 

Makepeace Co., D. E., Attleboro, Mass. 

ow ® Co., Ine., P. R., Indianapolis 


Inc., Water- 


BRAZING DISCS, RINGS and 
WASHERS 


American Brass Co., Waterbury 88, Conn. 
Krieg Co., Charles W., 52 Dickerson, 


Newark 4, N. J. 

(Copper & Phosphor-Copper, Soft 
Solder & Aluminum). 

Westinghouse Electric Corp., P. O. Boz 


868, Pittsburgh 30, Pa. 


BRONZE. See Brass, Bronze & 
Copper; also Phosphor Bronze. 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 
Becker Brothers Carbon Co., 3450 8S. 52nd 
Ave., Cicero 50, Ill. 
3302-48th Ave., Long 


Pure Carbon Co., Inc., ‘Bt. Marys, Pa. 


Speer Carbon Co., St. Marys, Pa. 


Inc., 


“*Multifiex.”’ 
Stackpole Carbon Co., St. Marys, Pa. 
BUSHINGS 
BEARING. see Bearings and Bushings. 
COMPOSITION. see Plastics-Custom 
Molders. 
FIBRE. see Fibre. 
GLASS. see Glass, Technical. 
MICA. see Mica. 
PORCELAIN. see Ceramics. 
CABINETS, SHEET METAL (Boxes, 
Chassis, Housings, Panels, Racks, 
Tanks 
Karp Metal Products Co., 128-30th, 
Brooklyn 32, N. Y. 
Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 
Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 
Riester & Thesmacher Co., 1256 W. 25th, 
Cleveland, Ohio. 
Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘“‘Presteel.”’ 
CABLE. See Wire & Cable. 
CABLE ASSEMBLIES and HAR- 
NESSES. See Cord Sets. 
CAMBRIC, VARNISHED. See Fabrics, 
Insulating. 
CAPACITORS 
Aerovox Corp., New Bedford, Mass. ‘Hi- 
Farad’ ‘‘Nyvol.”’ 
Aircraft-Marine Products, Inc., 1521-35 N. 
Fourth St., Harrisburg, Pa. “AMP 
Capacitron Co., 849 N. Kedzie Ave., Chi- 
cago 51, Ill. ‘“Torridol.’’ 
Cornell-Dubilier Electric Corp., South 
Plainfield, N. J. ‘‘Beaver” “Dykanol.”’ 
Deutschmann Corp., Tobe, Canton, Mass. 
“Tobe” “‘Oil-Mites.”” 
Electric Auto-Lite Co., Toledo 1, Ohio. 
Electrical Reactance Corp., Franklinville, 
_ “ea” 
Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 
General a so “eames ay. 
. Minn 
" Indianapolis 6, 


150 
New 


sd & Co., Ine., P. &., 


Ind. 

Millen Mfg. Co., Ine., 
Exchange, Malden, Mass. 

Solar Mfg. Corp., 285 Madison Ave., 
York 17, N. ¥. ‘“‘Superex,” “Solite.”’ 

Sprague Electric Co., North Adams, Mass. 
“Vitamin Q.’’ 


Stackpole Carbon Co., St. Marys, Pa. 


CARBON STEEL. See Steel, OCom- 
mercial Grades and Forms. 


CARBON AND GRAPHITE: (Con- 
tacts, Electrodes, Anodes, Bearings, 
Discs, Piles, Plates, Plungers, 
Rings, Seals, etc.) 

(See also Brushes, Carbon) 

Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Ill. “BBB 

Morganite, Inc., 3302-48th Ave., Long 
Island City 1, N. Y. 

Pure Carbon Co., Inc., St. Marys, Pa. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon ‘Co., St. Marys, Pa. 

CARTONS AND’ CONTAINERS, 


PACKAGING 
Gair Co., Ine., a 155 EB. 44th, 
111 N. 4th, 


James, 


New York 17, N. Y. 
Gaylord Container Corp., 
St. Louis 2, Mo, 


CASTINGS, ALUMINUM (See also 
Die Castings) 

Aluminum Company of America, 2179 
Gulf Bidg., Pittsburgh 19, Pa. “Alcoa.” 

Bound Brook Oil-Less Bearing Co., 
Bound Brook, N. J. 
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B J RNLEY Wicstiliidive Wire 


THE ORIGINAL 
AS FINE AS 


mae A FAVORITE | | 
Une yO FOR 45 YEARS 


Oma Tan Oe 
SS ne , 


MAKES SOLDER FLOW 
Vederuriven’ Laktratories QUICK AND FAST 
Manufactured by 


BURNLEY BATTERY & MFG. CO 


NORTH EAST, PENNSYLVANIA NOIAM ETER 


ALLOY “A”: Nickel-Chromium al- ALLOY “45”: C -Nickel pas 
loy, resists oxidation at elevated with constant resistance over wide 

temperatures, up to 2100° F. Also range of temperatures. Specific re- 

for fixed non-magnetic re- sistance 294 Ohms/C.M.F.; temper- 

sistors. Resists chemical corrosion Pa eae ne 0.00002 Ohms per 

by many media. Specific resistance ; 32-212 Used in wind- 

650 Ohms/C.M.F. a - precision resistors, rheostots, 
and electrical measuring ices. 


ALLOY “C”: eminetty Ss KANTHAL: Exclusive monufaoctur- 
Nickel, 15% Chromium, balance ers and distributors of KANTHAL 
Iron. High resistance to oxida- wire ribbon and strip. An alloy 
tion and corrosion. Widely used containing Iron, ra Alu- 
for resistors for radio, electronics, minum and Cobalt . for oper- 
industrial ope and domestic ating wnquetenp to Baa F. 
appliances. es temperatures Three sem resis- 
Specific resistance _tivity 872 a7, ate, Ohm /e. 































up to 1700° 
SOL-REX 675 Ohms/C.M.F. respectively, at 68° 
ary REG. U. 8S. PAT. OFF. ~~ aon Aug “45” produced as 
se an | e ry 
Miniature Incandescent Lamps Cos | = — <\\NGST# 






for all purposes 









gig, °C. 0. JELLIFF Wits I 


MFG. CORP. 
48 Pequot Road 
Southport, Connecticut 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE LONG ISLAND CITY, 
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The HEYCO ntiing strain relief bushing locks 
the cord set to the appliance and prevents wire 
failures and short circuits. 
absorb cord pull, push and torque. It eliminates 
strain on terminals. 


| Louthan Mfg. 
HEYCO is designed to 





Improve the appearance of your product. Increase 
the life of your appliance. Build customer goodwill, 
today. Send cord size and type, wire hole diameter 
ond thickness of housing for test samples. 


HEYMAN MANUFACTURING 
COMPANY 
500 Michigan Avenue 









Kenilworth, N. J- 











































COPP 
Bound om Oil-Less Bearing 
Bound Brook, N. J. (Bronze). 
or Bronze Co., 570 Mill. New Castle, 


— & Co., Inc., P. R., Indianapolis 6, 
Phosphor Bronze Smelting Co., 2200 Wash- 


ington Ave., Philadelphia 46, Pa. 
| — Mfg. Co., 18 Mill, Waterbury 91, 
‘onn. 


CASTINGS, DIE. See Die Castings. 


| CASTINGS, GRAY IRON 
Electric Auto-Lite Co., Port Huron, Mich. 


CASTINGS, MAGNESIUM 


American Magnesium Corp., Subsidiary of 


Aluminum Company of America, 1715 
Gulf Bldg., Pittsburgh 19, Pa. ‘‘Mazlo.” 


| CASTINGS, PHOSPHOR BRONZE 

| Phosphor Bronze Smelting Co., 2200 
Washington Ave., Philadelphia 48, Pa. 
**Elephant.’’ 


CASTING, 
Process) 
Austenal Laboratories, Inc.. 


PRECISION (Lost-Wax 


5932 S. Went- 


Worth Ave., Chicago, Ill. 
| International Nickel Co., 67 Wall, New 
York 5, N. Y. (Nickel and Alleys) 


“*Inco”’ “‘Inconel’’ ‘*Monel.”’ 


CATHODE RAY TUBES. See Tubes, 
Cathode Ray. 


CEMENT, CERAMIC 
Sauereisen ey Co., 1642 Sharpsburg, 
Pittsburgh 15, 


Titanium Alloys Mts. £2, 111 Broadway, 
New York, N. Y. “TAM.” 
= INSULATING AND SEAL- 
IN 
Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 58, 30 E. 42nd, 
New York 17, N. Y. 
| General Electric Co., Resin & Insulation 
Materials Div., Chemical Dept., Schenec- 
tady 5, N. Y. 
CERAMICS 
Electrical Porcelain (A) 
Refractory Porcelain (B) 
Steatite (Lava) (C) 
Zircon Porcelain (D) 


| Akron Porcelain Co., 2725 Cory Ave., 
Akron 14, Ohio (A). 
American Lava Corp., Chattanooga 5, Tenn. 


“AlSiMag”’ (€). 


Ceramic Specialities Co., 444 W. Sixth, 
| East Liverpool, Ohio (A). 
Colonial Insulator Co., 907 Grant, Akron 
11, Ohio (AB). 
os Porcelain Co., Macomb, 
Til. a 
Knox Porcelain Corp., Knoxville : 
Tenn. (A). 


Co., 2000 Harvey Ave., 
East Liverpool, Ohio (A). 

— Ceramic Co., Trenton 2, N. J. 
(A) 

Plastic Insulator Co., 
Ave., New York 17, 

Porcelain Products, Ine., 
Findlay, Ohio (A). 


Inc., 369 Lexington 
N. Y. (AC). 
1241 W. Front, 


Square D Co., 6060 Rivard, Detroit 11, 
Mich. (A). 

Star Porcelain Co., 41 Muirhead Ave., 
Trenton 9, N. J. (ABC). 

Steward Mfg. Co.,, D. M., Chattanooga 1, 
Tenn. ‘“‘Lavite’’ (C). 

Stupakoff Ceramic Mfg. Co., Latrobe, Pa. 
“Insuleon”’ (B). 

Titanium Alloy Mfg. Co., 111 Broadway, 
New York, N. Y. “TAM” (D). 

Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio. (A). 

CHOKES 

=e Reactance Corp., Franklinville, 

Federal 67 


Telephone and RKadio Corp., 
Broad, New York 4, , A 


Johnson Co. E. F., Waseca, Minn. 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

—., Mfg. Co., 4806 Flournoy, Chicago 








CHROME NICKEL ALLOYS. 
Resistance Alloys. 


See 


CIRCUIT BREAKERS 


Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. ‘“‘Noark.’’ 

General ee os Apparatus Dept., 
Schenectady 5 . 2 

Heinemann Electric Co., 99 Plum, 
Trenton, N. J. “‘HECO.”’ 

Littelfuse, Inc., 4793 Ravenswood Ave., 
Chicago 40, Ill. 

Roller-Smith Co., 1751 W. Market, 


Bethlehem, Pa. 
ee Electric Mfg. Co., Plainville, 
Sonn 


Westinghouse Electric Corp., P. oO, Box 
868, Pittsburgh 80, Pa. “‘De-ion.’ 


CLAMPS, GROUND 
Iisco Copper Tube & Products Co., 
Cincinnati 27, Ohio. 


Trico Fuse Mfg. Co., 2948 N. 5th, 


Milwaukee 12, Wis. 


en BRASS, BRONZE AND 
Co., 


ELECTRICAL MANUFACTURING 








CLAMPS, HOSE 
Garrett Co., Inc eorge 
Chestnut, Phitadeiphic 2, Pa. 


CLAMPS, TEST 

Chase Brass & Copper Co., 
bury 91, Conn. 

Trico Fuse Mfg. Co., 2948 N. 
Milwaukee 12, Wis. 


CLEANING COMPOUNDS 

Mitchell-Bradford Chemical 
Main, Bridgeport, Conn 

Oakite Products, Inc., 


K., 1421 


Inc., Water- 


Sth, 


2446 Q 


18 H Thames 


Co., 


New York 6, N. Y. 
CLIPS, SNAP. See Rings, Retainer. 
CLOTH, INSULATING. See Fabrics, 
Insulating. 
CLOTH, TRACING. See Tracing 


Cloth & Paper. 


CLUTCHES and COUPLINGS 
(See also Couplings, Flexible) 

Mercury Clutch Corp., Canton, Ohie 
(Automatic Clutch). 


COATINGS, PROTECTIVE 
Bakelite Corp., Unit of Union Cunite © 


Carbon Corp., +a 58, 30 E 
New York 17, N. 

Hollingshead Corp.. ve M., Coatings Div., 
Camden, N. J. (Packaging) “Cocoon.” 
Interchemical Corp., 350 Fifth Ave., New 

York 1, N. Y. 
COAXIAL CABLE. See Wire and 


Cable, Insulated. 


COIL CORES AND FORMS. (See also 
Ceramics; Tubing, Paper) 


Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

Paramount Peper Tube Corp., 612 Le- 
fayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Ill. 

Stackpole Carbon Co., St. Marys, Pa. 
(Screw-Type, Molded Iron). 

Standard Molding Corp., 1517 E. &rd, 
Dayton 1, Ohio. 

COILS and WINDINGS 

Acme Wire Co., 1255 Dirwell Ave., New 
Haven 14, Conn. 

Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass. 

Coto Coil Co., Inc., 65 Pavilion Ave., 
Providence 5, R. I. 

Dano Electric Co., 98 Main, Winsted, 
Conn. 

Davis & Co., Inc., Dean W., 1006 First, 


Kentland, Ind. 
Dinion Coil Co., Calendonia, N. Y. 
Electric Auto-Lite Co., Port Huron, Mich. 
Electrical Reactance Corp., Franklinville, 
Y.. “ae.” 
Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 
General rr fe Apparatus Dept., 
Schenecta 
Gramer Company, 2734 N. Pulaski Road, 
Chicago 39, Ill. ‘’Gracoil.’ 
Nothelfer Winding Laboratories, il Albe- 
marle Ave., Trenton 8, N. J. “NWL.”’ 
Solar Electric Corp., Warren. Pa. 


COIL WINDING MACHINES 
Universal Winding Co., P. O. Box 1605, 
Providence 1, R. I. 


COMMUTATORS 

Hillsdale Commutator Co., Hillsdale, Mich. 
Homer Commutator Co., Hillsdale, Mich. 
Kirkwood Commutator Co., 1845 Carnegie 


Ave., Cleveland 15, Oh hio. 
Nippert Electric Products Co., 1759 Ww. 
Mound, Columbus 16, Ohio **Nepco. 
Toledo Standard Commutator Co., 2242 


Smead Ave., Toledo 6, Ohio. 


COMMUTATOR SAWS and SLOTTERS 

Hullhorst Micro Tool Co., Div., Toledo 
Standard Commutator Co., 2242 Smead 
Ave., Toledo 6. Ohio. 


COMPOUNDS, SEALING. See Cement, 
Waxes and Compounds. 


COMPOUNDS, VARNISH. See Var 
nishes, Compounds and Resins. 


AIR. 
185 Hinckley, 
(Air Motors). 


COMPRESSORS, 
Gast Mfg. Corp., 
Harbor, Mich. 


Benton 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 

Aircraft-Marine Products, Inc., 1521-35 N. 
Fourth, Harrisburg, Pa. ““AMP.”’ 

Alden Products Co., Brockton 64P, Mass. 
(Mintature). 

American Brass Co., ey 88, Conn. 

Burndy Engineering Co., Inc., 107 Bruck- 
ner Blvd., New York 54, N. ¥. ‘‘Hydent,”’ 


“‘Hylink,” ‘‘Hylug.”’ 
Chase Brass & Copper Co., Inc., Water- 
bury, 91, Conn, 


Conn. 


Dante Electric Mfg. Co., Bantam, 2 


Federal Telephone and Radio Corp., 
Broad, New York 4, N. Y. 

General Electric Co., Appliance & 
Merchandise Dept., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 
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Precision paper tubes are made to your specifications, of finest 
dielectric Kraft, Fish Paper, Cellulose Acetate or combinations. 
Precision’s control of design and quality effects the greatest 
DEPENDABILITY. Send samples and requirements for prompt 
estimate. 






































Spirally wound under heavy heat treated com- 
pression, for greatest strength. 


Most efficient insulation. Lowest moisture ab- 
sorption. 












Ask for new extended Mandrel List. Over 1000 sizes. 
Also manufacturers of Precision Bobbins, Coil Forms, Spools, Dust 
Caps and Thread Protectors. Wire or write. 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO 47, ILLINOIS 


Closest tolerances (to .002). Space saving. Light- 
est coil bases made. Any ID or OD. Any thick- 
ness. Any length. 


RIVNUTiucks roucn | 


FASTENING PROBLEMS | 








VIBRATION & IMPACT CONTROL 


Consulting Engineering Service 


and 
Manufacture of Allied Products 


L. N. BARRY CO. INC. 
179 Sidney Street Cambridge 39, Mass. 










TRICO 
OILERS 


Machine Builders every- 
where specify TRICO 
OILERS for dependable, 
visible, automatic lubrica- 
tion—assure peak effi- 
ciency and long, tough, 
rugged machine life. 







ge AIR-TIGHT SEAL, and not cracking por- { 
celainized metal, extruded plastic strip had to be | 
fastened to interior wall. B. F. Goodrich Rivnuts made 
it a simple blind fastening job! 8-32 thread blind-end 

aluminum Rivnuts were inserted into holes of metal 
wall and upset. Strips were held in place by screw at- 




















tachments in clean Rivnut threads. In- 


stallation time and money were saved, 
and maintenance was made easy. 


Modernize your machines 
with TRICO OILERS for. . 


@ Maximum bearing protection 


@ Increased output—longer life 
WRITE for e Les maintenance and repairs 
@ Streamlined appearance 
AKIiSeD CATALOG! @ Customer satisfaction 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


NEW “‘RIVNUT DATA BOOK” bas 40 fact- 
backed pages of illustrated uses, types, sizes, 
test data. Write for your free copy to The 

B. F. Goodrich Company, Dept. EM-37, 
Akron, Obio. 


B.F.Goodrich, axron, ono 
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SIMPLE and EFFICIENT 


DIRECT DRIVE COUPLINGS 


This exclusive direct drive coupling, with 
rubberized cushion gripped permanently 
by die-cast ends, has no parts to get out 
of order, or to lubricate. Minimizes mis- 
alignment, free end float, and backlash. 
Custom-made for specific job. Lengths 
from 2-1/2” up. Bores 5/16”, 3/8”, 7/16” and 
1/2”. Two million giving satisfactory service. 


Write for sample and further details. 


CORP. 


GUARDIAN PU UL) Le Rien 


MICHIGA 
STREET 
ICHIGAN 
7S 


Magnifier in 
use at Corbin 
Screw Corp. 
plant. 


ie 


STANLEY “FLUD-LITE” MAGNIFIERS 


. will put your precision operations, assembly and 
inspection into high gear! Operating from any 110-120 
A.C. outlet, Stanley Magnifiers flood the work with 
shadow-free, fluorescent light and magnify the work 

with a high-quality 5” lens. For super- 
magnification, the Auxiliary Lens, 212”, 
may be added. Write today for illus- 
trated folder. Stanley Electric Tools, 
New Britain, Connecticut. 


No. 05 Auxiliary Lens, easily attached, 
doubles the magnifying power. 


[STANLEY ] ELECTRIC TOOLS 
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Ilseco Copper Tube & Products, Inc., 
Cincinnati 27, Ohio. 

Johnson Co., E. F., Waseca, Minn. 

Krueger & Hudepohl, Third & Vine Sts., 
Cincinnati 2, Ohio, 

Millen Mfg. Co., Inc., James, 150 
Exchange, Malden, Mass. 

Solar Electric Corp., Warren. Pa. 

—— Electric Mfg. Co., Plainville, 
‘onn. 


CONTACTORS, MAGNETIC. See 
Relays & Contactors. 


CONTACTS oo CONTACT POINTS 
nar & Co., Inc., 113 Astor, Newark 5, 


N 
a a oy C. S., 233 Spring, New York 
Callite sengeee Corp., 547-39th, Union 


City, 

Cleveland Tungsten, Inc., 10200 Meech 
Ave., Cleveland, Ohio. ‘‘Clevetung.’’ 
Fansteel Metallurgical Corp., orth 
Chicago, Ill. “‘Fasaloy’’ ‘Fastell.s’ 
General Plate Div., Metals and Controls 

Corp., Attleboro, Mass. 
Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. “‘Gibsiloy.”” 
Makepeace Co., D. E., Attleboro, Mass. 
(Bar Contact Tape). 
a — > Co., Inc., P. R., Indianopolis 
. In 
ie Carbon Co., St. Marys, Pa. 
Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. “Wilco.” 


CONTACTS, CARBON. See Carbon & 
Graphite. 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., 500 Michigan Ave., 
Kenilworth, N. J. “‘Heyco.” 


CONTRACT MANUFACTURING 
Aluntnem Goods Mfg. Co., Manitowoc, 


Colgate Mfg. Corp., Amityville, N. Y. 

National i Co., 170 E. 18ist, Cleve- 
land 8, Ohio. 

Scovill Mfg. Co., 18 Mill, Waterbury 91, 


Conn. 
Wenco Mfg. Co., 1134 West Hubbard, 
Chicago 22, Ill 


CONTROLLERS, MQTOR 

Allen-Bradley Co., 1316 8. Second, 
Milwaukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
108 Hawthorne, Hartford, Conn. 
Euclid Electrie Mfg. Co., 1885 Chardon 
Road, (Euclid) Cleveland 17, Ohio. 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. 


J. 
General Electrie Co., naomi Dept., 


Schenectady 5, . 

Master Electric Co., Dayton 1, Ohio 
(Magnetic Starters). 

R-B-M Division, Essex Wire Corp., Dept. 
D, Logansi . Ind. 

Square D any, 4040 N. Richards, 
Milwaukee 12, Wis. 

Struthers-Dunn, Inc., Philadelphia 7, Pa. 

Trumbull Electric Mtg. Co., Plainville, 


Conn. 

Ward Leonard Electrie Co., 84 South, 
Mount Vernon, N. 

Westinghouse Electric ‘Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


CONTROLS, FLOAT and LIQUID 
Level. See Switches. 


CONTROLS, PHOTOELECTRIC. See 
Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEM- 
PERATURE 
See also Relays; Switches; Thermo- 


state. 
1826 8. Second, 


Allen- Sie @- 
Milwaukee 4, Wis. 

Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., ‘Phils- 
delphia 44, Pa. 

Barber-Colman Co., Rockford, Til. 

Bristol Gaene, Waterbury 91, Conn. 


leasant, Ashiand, Mass. 


Chicago 41, TM. 
Minneapolis-Honeywell Regulator Co., 
2685. Fourth Ave., 8., Minneapolis 8, 


Minn. 
Sane Thermostat Co., Youngwood, 
a. 


pencer Thermostat Co., 102 Forest 8t., 
Attleboro, Mass. 

Square D Company, 4040 N. Richards, 
Milwaukee 12, is. 

Ward Leonard Eleetric Co., 34 South 8t., 
Mount Vernon, N. Y. 


CONTROLS, REMOTE. See Push 
Button Stations; Relays and Oon- 
tactors; Switches. 


CONVERTERS, ROTARY. See 


Generators. 


COPPER. 
Copper. 


COPPER, BERYLLIUM. See Beryl- 
lium Copper. 


See Brass, Bronze and 


CORD, FLEXIBLE CONDUCTOR. See 
Wire and Cable. 


CORD SETS, WIRING HARNESSES 
and ASSEMBLIES 

Alden Products Co., Brockton 64P, Mass. 

Belden Mfg. Co,, 4633 West Van Buren, 
Chicago 44, Tl. 

Collyer Insulated Wire Cr. 245 Roose- 
velt Ave., Pawtucket, R. I 

Cornish Wire Cs. Inc., 15 Park Row, New 
York 7, N. “Corwico.”” 

Electric Auto- Lite Co., Port Huron, Mich. 

Federal Telephone and Radie Corp., 67 
Broad, New York N. Y¥. 

General Electric Ba Section Y52-322, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. ‘“‘Flamenol.’ 

Kellogg Switchboard & Supply Co., 6650 
8. Cicero Ave., Chicago 38. Ill. 

McGill Mfg. Co., Inc., Valparaiso, Ind. 

Paranite Wire & Cable Div. Essex Wire 
Corp., Fort Wayne 6, Ind. 

R-B-M Division, Essex Corp.. 

Pawtucket, R. 1. 


Logansport, Ind. 
Royal Electric Co., Ine., 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y¥. 
Westinghouse Electric setts P. O. Box 

868, Pittsburgh 80. 
ay Wire & Cable .. Jewett City, 
onn. 


CORD, RESISTANCE LINE. See Re- 
sistance Line Cords 


CORD and TWINE, ARMATURE and 
COIL 


Insulation Manufacturers , 565 W. 
Washington Blvd., Chicago Ti. 

Mica Insulator Company, Devt. 24, P. O. 
Box 1076, Schenectady 1, 

Mitchell-Rand Insulation y “Ine., 52 
Murray, New York 7, N. Y. 

Westinghouse mons Corp., P. 0. Box 
868, Pittsburgh 80, Pa. 


CORES, COIL. 
Forms 


CORES, POWDERED IRON. See 
Powdered Metal Products 


CORES, REFACTORY. See Ceramics 


CORES, TRANSFORMER 
Westinghouse Electric Corp., P. ©. Boz 
868, Pittsburgh 30, Pa. *“Hipersil.”” 


CORK and CORK COMPOSITIONS 
sogeame Cork Co., 9502 Arch, Lancaster. 
a. 


See Coil Cores and 


COTTON SLEEVING. 
and Sleeving. 


COUNTERS, MECHANICAL 
Bristol Company, Waterbury 91, Conn. 
Nestenel Acme Co., oo E. ee Cleveland 
io. ci? ” 
Veeder-Root, Ine., Hartford %, Cena 
“Countrol.” 


COUPLINGS, FLEXIBLE 

Guardian Products Corp., 216 EK Michi- 
gan, Michigan City, Ind. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Lovejoy Flexible Coupling Ce, 5049 W. 
Lake, Chicago 44, Ill. 


CRYSTAL UNITS, QUARTZ 

Cambridge Thermionic Corp.. 458 Concord 
Ave., Cambridge 38, Mass. 

Federal Telephone and Radie Oorp., 67 
Broad, New York 4, N. Y. 


CUPRO NICKEL. See a 
CUSTOM MOLDERS. See 
Custom Molders and idee 


See Tubing 


DECALCOMANIAS 
Meyercord Co., Dept. 7-2, 5838 W. Lake, 
Chicago 44, Ill. 


DIALS, PANEL and INSTRUMENT 
Etching Co. of America, 1520 8. Mentans 


Ave., Chicago 14, ae 

Hopp Press a, be W. 84th, New York 

Millen “Mfg. Co., Ine, James, 15@ Ex- 
change, Malden, Mass. 


DIAL LIGHT ASSEMBLIES. See 
Lights, Pilot & Indicator. 


DIE CASTINGS 
Aluminum Co, America, 2179 Gulf 
Bidg., Pittsburgh 19, Pa. (Aluminum.) 
Electric a. oe 1, Ohio. 
(Aluminum & Zinc.) 
Madison-Kipp i ary) Waubesa, Madi- 
son 4, Wis. (Aluminum & Zine.) 
Monarch Aluminum Mfg. Co., 
9301 Detroit Ave., Cleveland 2, 
‘ine New 


. ¥. (Zine Die Casting 
Alloys.) ‘aeaneed 


DIE CASTING MACHINES 
nee Press Mfg. Co., Mount Gilead, 


0. 
Lester-Phoeniz, Inc., 2636 Church Ave., 
Cleveland 13, Ohio. 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


ELECTRICAL MANUFACTURING 


















GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


* 
SPECIAL ac, vc 
a umversa. MOTORS 























For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
many customers . . . not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
cal equipment. 








IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


: Wires, Cables, Parts, Assemblies, etc. Embossed or 
5 , as desired. Consecutively numbered tags a spe- 
= tags for customers who prefer to do their own marking. 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-460 NEWPORT, KENTUCKY 
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J WASHERS 


They prevent loosening, take up shock 
and vibration—yes. But unless correctly 
adapted to their particular use, they may 
affect your product—certainly the aceu- 
racy and wear of your equipment. 


Ou ADRIG Quality WASHERS 


To your exact 
specifications 

Any type and washer material, including specials. 

Faellities for quick production, any quantity, small or 

large. Over half century experience. Also SMALL 

METAL STAMPINGS, any design. 


SEND FOR QUADRIGA CATALOG 
Helpful engineering information. 
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When something is needed yesterday” 
Specify Air Cyoress delivery ’ 


) 








Here’s the fastest solution to the problem of 
supplies and parts that are “fresh out”—get 
them by Air Express. This super-speedy service 
places even the most distant supplier only hours 
from your business. 

Speeds up to five miles a minute now make 
coast-to-coast and overseas deliveries a routine 
affair for Air Express. And now it’s better value 
than ever before. The cost of shipping by speedy 


Air Express is low. 


opecity Air Express-it's Good Business 


® Low rates. ©Special pick-up and delivery at no extra cost. 
®Direct by air to and from principal U. S. towns and cities. 
eAir-rail between 23,000 off-airline communities. 

Direct air service to and from scores of foreign countries. 


Just phone your local Air Express Division, Railway 


Express Agency, for fast shipping action . . . Write today 


for Air Express Rate Schedules containing helpful shipping 
aids. Address Air Express, 230 Park Avenue, New York 17. 
Or ask for them at any Airline or Railway Express Office. 
Air Express Division, Railway Express Agency, representing 
the Airlines of the United States. 


GETS THERE FIRST——— 


Rates are low 
To Air Express a 10 lb. package 
1549 miles costs only $4.65! 
Heavier weights are similarly 
inexpensive. Investigate! 
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Fit, finish, design, density and color. . . 
are five vital factors in every specifi- 
cation. Tested materials, precision tooling 
and rigid inspection at Industrial give 
you these factors in every unit. Result... 
a high level of uniformity for mass produc- 
tion. Here is quality control you can count 
on in setting up standard assembly methods 
and increased schedules. For compression 
molded plastics engineered to boost your 
production, call on Industrial. Write today. 


MOLDED PRODUCTS CO. 


2035 W. Charleston Street + Chicago 47, Illinois 
South Bend Representative: Mr. C. W. Krueger, 
908 Tower Building, South Bend, Indiana 


| Westinghouse Electric Corp., 


| DYNAMOTORS. 


ENAMELS. 





Mich. 
Smith Mfg. 
| 


DIES, LAMINATION and 
PERFORATING 

Whistler & Sons, Inc., 8. B., 752 Military 
Road, Buffalo 17, N. Y. (Adjustable 
Perforating.) 


DISCS, BRAZING. See Brazing Discs. 
DIVIDERS, VOLTAGE. See Resistors. 


| DRAFTING EQUIPMENT and 


MATERIALS 


Keuffel & Esser Co., Hoboken, N. J. 
**Paragon.”” 


Post Co., Frederick, 3650 
Ave., Chicago 18, Ill. 


DRAWN’ METAL SHAPES. 
Stampings.) 


N. Avondale 


(See also 


| Colgate Mfg. Corp., Amityville, N. Y. 


Electric Auto-Lite Co., Toledo 1, 
Scovill Mfg. Co., 18 Mill, 
Conn. 

Whistler & Sons, Inc., S. B., 
Road, Buffalo 17, N. Y. 
Worcester Pressed Steel Co., 
Ave., Worcester 6, Mass. 


DRIVES, ELECTRONIC 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. ‘“‘Thy-mo-trol.” 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. ‘*V-S.’’ 

. O. Box 

**Mototrol.’’ 


DRIVES, M-G VARIABLE SPEED 


Unimax Switch seen. 460 W. 34th, 
New York 1, N. Y. 


Ohio. 
Waterbury 91, 


752 Military 


612 Barber 
**Presteel.” 


868, Pittsburgh 30, Pa. 


DRIVES, V-BELT 

Dayton Rubber Mfg. 

Goodrich Co., B. F., 
Ohio 


DUPLICATING MACHINES, 
LESS. See Benders, 
Shears. 


Co., Dayton 1, Ohio 
Dept. EM-17, Akron, 


DIE- 
Brakes & 


See Generators, 


ELECTRICAL SHEETS. 


See Steel, 
Electrical. 


ELECTRODES, RESISTANCE 


WELDING 


Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


ELEVATORS, PORTABLE 


West Bend Equipment Corp., 233 Water, 


West Bend, Wis. 


ENAMELING SHEETS. See Steel— 
Commercial Forms & Grades. 


See Lacquers. 


EXPRESS SERVICES 
Air Express Div., Railway Exvress Agency, 
230 Park Ave., N. Y. 17. N. Y¥. 


EYELETS 

American Brass Co., Waterbury 88, Conn. 
“*Tru-Flange.”’ 

Scovill Mfg. Co., 
Conn. 


FABRICS, INSULATING (Sheets and 
Tapes) 


Fiber-Glass, Varnished Cambric, Cot- 
ton, Linen, Silk, etc. (see also Tubing 
and Sleeving, Varnished; Tape and 
Sheeting, Synthetic Resin) 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. ‘Turbo.’ 

Celanese Plastics Corp., 180 Madison Ave., 
New York 16, N. Y. (Cellulose Ace- 
tate Yarns & Fabrics). “*Fortisan,” 


*‘Doplex,’’ “‘Lexel.’’ 

General Electric Co., Section RIMA-278, 

Resin & Insulation Materials Div., 
Chemical Dept., Schenectady 5, N. Y. 
Inc., Norwood, Mass. 


Holliston Mills, 
Husite Div., The Huse Liberty Mica Co., 
565 W. 


18 Mill, Waterbury 91, 


685 Lawrence, 


Ine., Motor 


171 Camden, Boston 18. Mass. 
Washington Bivd., Chicago 6, Ill. 
Mica Insulator Co., Dept. 24, o. 
vipmpire” 
Murray, New York 7 
Woodbridge, m2 
**Natvar.”” 
Owens-Corning Fiberglas Corp., Dept. 866, 
“Varglas.” 
FAN BLADES. See Blades, Fan. 
Lowell, Mass. 
Div., 
Signal Electric Mfg. Co., Menominee, 


Insulation Manufacturers —_— 
Irvington Varnish & Insulator Co., Irving- 
1076, Schenectady i, B. F. 
Inc., 51 
National Varnished Seasneks Corp., 
Rando! 
New Jersey Wood Finishing Co., Wood- 
Toledo 1, Ohio. ‘‘Fiberglas.’’ 
Westinghouse Electric Corp.. P. 0. Box 
FANS & BLOWERS 
Robbins & Myers, 
Co., Inc., F. A., 250 Davis, 


ton 11, N. J ibron.’ 
Box 
Mitchell-Rand Insulation 
207 
dolph Ave., 
bridge, N. J. ‘“‘Varslot,”’ ‘*Vartex.” 
Varfiex Corp., 305 N. Jay, Rome, N. Y. 
868, Pittsburgh 30, Pa. ‘‘Tuffernel.”’ 
Heinze Electric Co., 
Springfield, Ohio. 
Rochester 2, N. Y. “Fasco,”’ “Pilot.” 


FASTENERS (Bolts; Pins; 
Rivets; Screws; Washers) 


Nuts; 


BOLTS and NUTS 

Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

Sheet Metal, Lock Spring Assembly 
Nuts (D) 

Screw Thread Inserts (E) 

Headed and Kolled Thread Parts— 
Studs, etc. (Cold Upset) (F) 


Alreraft Screw Products Co., Inc., 47-23K 
85th, Long Island City 1, N. Y. ‘‘Aero- 
Thread,’’ ‘‘Heli-Coil’’ (Stuinless Steel 
E) (A) 

Alimetal Screw Products Co., Dept. EM, 
80 Grand, New York 13, N. Y.. (A) 

American Screw Co., Providence 1, 


(B 
Buffalo Bolt Co., North Tonawanda, N. Y. 


Inc., Water- 
Mass. 


(A) 
Chase Brass & Copper Co., 
bury 91, Conn. (AC) 
Continental Screw Co., New Bedford, 


Stop Nut Corp. of America, 

Union, N. J. “‘ESNA’’ (C) 

= Auto-Lite Co., Toledo 1, Ohio. 

Harper Co., H. a 2609 Fletcher, Chicago 
i8, Ill. (AB 

Lamson & a Co., 1971 W. 85th, 
Cleveland 2, Ohio (AB) 

Milford Kivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. (B) 

National Lock Washer Co., Newark 5, 
N. J. (B) 

New England Screw Co., Keene, N. H. (B) 

Palnut Company, Inc., 66 Cordier, Irving- 
ton 11, N. J. (C) 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (AB) 

Progressive Mfg. Co., 
rington, Conn. (ABF) 

Reed & Prince Mfg. Co., Worcester, Mass. 


(A) 
Scovill Mfg. Co., Waterville Screw Prod- 
ucts Div., Waterville 48, Conn. (BF) 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (BD) 
Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. ‘“‘Everlock’’ (C) 
Tinnerman Products, Inc., 2042 Fulton 
Road, Cleveland 13, Ohio. “Speed 
Nuts” (D) 


PINS—Cotter (F); 
Taper (G) 

Chase Brass & Copper Co., Waterbury 91, 
Conn. (F) 

Driv-Lok Pin Co., 606 W. Washington 
Blvd,, Chicago 6, Ill. (G) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (F) 

Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio (F) 


Locking and 


ea WASHERS and 
Ss 

American Screw Co., Providence 1, R. 1. 
Central Screw Co., 3501 8. Shields, Chi- 


cago 9, Ill. 

Chandler Products Corp., 1491 Chardon, 
Cleveland 17, Ohio. 

Continental Screw Co., New Bedford, Mass. 

Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2, Ohio. 

National Lock Co., Rockford, Til. 


New England Screw Co., Keene, N. H. 
Pheoll Mfg. Co., 5700 W. Roosevelt, Chi- 


cago 50, Ill. 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. 

Russell, Burdsall & Ward Bolt & Nut Co., 
Port Chester, N. Y 

Scovill Mfg. Co., 
ucts Div., Waterville 48, Conn. 


Shakeproof, Inc.. 2501 N. Keeler Ave., 
Chicago 89, Til. 
Inc., 212 W. 


Waterville Screw Prod- 


Stronghold Screw Products, 
Hubbard, Chicago 12, Ill. 


35th, Long Island City 1, N. Y. 
Dept. EM. 
80 Grand, New York 13, » & 
Ave., Hartford 5, Conn. 
1130 Ivanhoe, 
Central —— Co., 
Cleveland 17, Ohfo. 
Continental Screw Co., New Bedford, Mass 
Harper Co., H. M., 2609 Fletcher, Chi 
Ave., Detroit 4, Mich. 
Milford Rivet & Machine Co., 871 Bridge 
a Lock Washer Co., Newark 5 
New England Screw Co., 


RECESSED HEAD SCREWS 
Aircraft Screw Products Co., 47-23K 
** Aero- 
Thread.” 
Allmetal Screw Products Co., 
American Screw Co., Providence 1, R. I. 
Atlantic Screw Works, 85 Charter Oak 
Atlas Bolt & Screw Co., 
Cleveland 10, Ohio. 
3501 8. Shields, Chi- 
cago 9, 
Chandler Products om. 1491 Chardon, 
Chase Brass & Copper Co., Inc., Water- 
hury 91, Conn. 
Corbin Screw Div., American Hardware 
Corp., New Britain, Conn. 
eago 18, Il. 
International Screw Co., 9446 Roselawn 
Lamson & Sessions Co., 1971 W. 85th, 
Cleveland 2, Ohio. 
port Ave., Milford. Conn. 
National Lock Co., Rockford, Ill. 
National Screw & Mfg. Co., 2440 E, 75th. 
Cleveland 4, Ohio. 
Keene, N. H. 
ne Corp., 200 "Varick, New York 


ELECTRICAL MAND FACTURING 











Picture of a Peck 
customer “worrying” 
about springs for 
his new products! 









































Facetious? Not at all. When bringing out 
new products or revamping old ones, many 
manufacturers leave the worry of spring 
selection largely to our engineers. To them, 
torsion, extension, compression, free length, 
solid height, deflection, space, etc., and the 
properties of the various metals and alloys, 
are all in the day’s work. 


So, if you are ever in any doubt about the springs you 
specify, we will, at your request, analyze your blue prints 
and fit the springs to the functions. 


PECK 


SPRINGS & SCREW MACHINE PRODUCTS 
neers sss SUT 
THE PECK SPRING COMPANY 12 GROVE AVE. PLAINVILLE, CONN., U. S. A. 


LATEST TYPE and DESIGN MACHINES 
Especially Suited to Your Industry 


BECHLER 10mm. SWISS Automatic Screw Machines 
Ideal for gauge, instrument and small precision 
long-run parts 

BODINE #40-20 Automatic Universal Drilling 
Machines 

SHUSTER #1, 4” capacity Wire Straightening and 
cutting Machine 





for}improved Low Cost 
Drying and Baking-Install 


NALCO "io LAMPS 


Engineered for production drying, time tested and job 
tried—_NALCO Infra-red lamps have proven themselves 
highly efficient and economical for all types of drying, 
baking or heating installations. Instantly responsive with ; 
no warm up period. The long lasting carbon filament and | 
sealed, reinforced base assure minimum replacement. 





Priced right — Let us send you full details 


MOREY MACHINERY CO., Inc. 
410 BROOME ST. NEW YORK 13, N. Y. 
Telephone: CAnal 6-5360 





Complete range 
of designs and 


capacities up to Illustration shows var- 


nish coating on arma- 









ahseiamaes efficiently, Baked” with 
Nalco Infra-red Dri- 
Write for 
Bulletin M10 
wreanco MTD ST dS 
POWREX SWITCH COMPANY Slectrie Lamp Cc 








1082 Tyler St. St. Louis 6, Mo. 


P. O. Box 206, Watertown 72, Mass. 
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OA alsa TO 
NOG ST a a0] Ma Sy 


— WITH WALKER-TURNER 
FLEXIBLE SHAFTING 


INTERFERENCE of parts may develop in the pilot 
model of a new product. Or you want to move some- 
thing and find there's a shaft in the way. Flexible shaft- 
ing goes around interferences. 


INACCESSABILITY. If shafts, controls, or other units 
are “‘in the way,” change to flexible shafting that can 
easily be pushed aside when necessary. 


SIMPLIFICATION. If the design is too complicated, use 
simple flexible shaft units in place of gears, universal 
joints, belt drives, etc. You'll cut costs, too. 


THERMAL EXPANSION, etc. may throw shafts out of 
line and cause trouble. Flexible shafting is the cure. 


5 


VIBRATION troubles can be eliminated by using flex. 
ible shafting as couplings. 


It's never too late to think of Walker-Turner flexible shaft- 
ing as the answer to your power transmission or, control 
problems. But the best time to think of Walker-Turner is 
while your design is still on the drawing boards. Ask our 
engineers for help with your new designs—it won't cost 
you anything. 


WALKER-TURNER COMPANY, INC., Plainfield, N. J. 
S-6 


FLEXIBLE SHAFTING 


FOR REMOTE CONTROL AND POWER TRANSMISSION 


| Russell, 
| Seovill Mfg. Co., 
| Shakeproof, Ince., 


| Sterling Bolt Co., 
Stronghold Screw Products, 


| Allmetal Screw Products Co., 


du Pont de Nemours & Co., 


Allmetal Screw Products Co., 


| American Screw Co., 


| Reed & Prince Mfg. Co., Worcester, 
| (H) 
Scovill Mfg. Co., 


Pawtucket Screw Co., Pawtucket, R. I. 
Pheoll Mfg. Co., 5700 W. Roosevek, Chi- 
cago 50, Ill. 

Reading Screw Co., Norristown, Pa. 
Reed & Prince Mfg. Co., Worcester, Mass. 
Burdsall & Ward Bolt & Nut 
Co., Port Chester, N. Y. 
Waterville Screw Prod- 
Waterville 48, Conn. 

2501 N. Keeler Ave., 
Chicago 89, Ill. 


Southington Hardware Mfg. 
ton, Conn. 


ucts Div., 


Co., Southing- 
209 W. Jackson, Chi- 
212 W. 
De- 


cago 6, Ill. 

Inc., 
Hubbard, Chicago 12, Ill. 

Wolverine Bolt Co., 9695 Grinnell, 
troit 18, Mich. 


RIVETS 
Dept. EM, 
80 Grand, New York 13, N. Y. 
Aluminum Co. of America, 2179 Gulf 
Bldg., Pittsburgh 19, Pa. ‘‘Alcoa.’ 
Buffalo Bolt Co., North Tonawandd, N 
Chase Brass & ‘Copper Co., Ine., Witen: 
bury 91, Conn. 
Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 
Inc., BE. 1., 
Wilmington 98, Del. (Explosive) 
Goodrich, B. F., Dept 17, Akron, 
Ohio. *Rivnut’’ (Blind) 
Milford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn. 
Progressive Mfg. Co., 44 Norwood, Tor- 


rington, Conn. 
Reed & Prince Mfg. Co., Worcester, Mass. 


SCREWS—Cap and Set, 
(H); Self-Tapping (J) 
Allen Mfg. Co., Hartford, Conn, 


Machine 


(H) 

Dept. EM, 

80 Grand, New York 13, N. Y. (H) 

Providence 1. R. I. 
(HJ) 

Bristol Company, Waterbury 91, Conn. (H) 

Buffalo Bolt Co., North Tonawanda, N. Y. 


91, Conn. (H) 
New Bedford, Mass. 
Harper Co., H. M., 2609 Fletcher, 
Lamson & Sessions Co, 1971 W. 85th, 
port Ave., Milford, Conn. (HJ) 
New England Screw Co., 
New 
York 14, N. Y. (HJ) “‘Gear-Grip’”’ 
Waterville Screw Prod- 
Chicago 39, Ill. (HJ) 
Box 594, 


(H) 
Chase Brass & Copper Co., Inc., Waterbury 
Continental Screw Co., 
“*Holtite,”” “Tap” (HJ) 
Chi 
cago 18, Ill. (HJ) 
Holo Krome Screw Corp., Hartford, Conn. 
(H) 
Cleveland 2, Ohio (HJ) 
Milford Rivet & Machine Co., 871 Bridge- 
Natiohal Lock Washer Co., Newark 5, 
N. J. (HJ) 
Keene, N. H. 
(HJ) 
Parker-Kalon Corp., 200 Varick, 
Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Mass. 
ucts Div., Waterville 48, Conn. (HJ) 
Shakeproof, Inc., 2501 N. Keeler Ave., 

Standard Pressed Steel Co., 
Jenkintown, Pa. ‘‘Unbrako’’ (H) 


WASHERS—Flat (K); 
Spring (L) 

Allmetal Screw Products Ce., 
80 Grand, New York 13, N. 

Barnes Co., Wallace, Bristol, Conn. 

Chase Brass & Copper Co., Ine., 
bury 91, Conn. (KL) 

Continental Screw Co., New Bedford, Mass. 
(K) 

Freeway Washer & Stamping Co., 
Grant Ave., Cleveland 5. Ohio (K) 

Garrett Co., Inc., George K., 1421 Chest- 
nut. Philadelphia 2, Pa. (KL) 

Gibson Co., William D. (Div., Associated 
Spring Corp.), 1800 Clybourn Ave., Chi- 
cago 14, Ill. 

Harper Co., H. M., 2609 Fletcher, 
cago 18, Til. (K) 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. (K) 

Lamson & Sessions Co., 1971 W. 85th. 
Cleveland 2. Ohio (KL) 

National Lock Washer Co., Newark 5, 
N. J. “Kantlink” (L) 

Palnut uate: Ine., 66 Cordier, Irving- 
ton 11, ° 

Quadriga > ., 215 W. Grand Ave., 
Chicago 10, Ill. (KL) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til. (L) 

Thompson-Bremer & Co., 1640 W. Hub- 
bard. Chicago 22, Ill. ‘‘Everlock’’ (KL) 

Wrought Washer Mfg. Co., 2100 8S. Bay. 
Milwaukee 7, Wis. (KL) 


Lock and 
Dept. EM, 
Y. (K) 

(KL) 
Water- 


4915 


Chi 


FELT 
American Felt Co., Glenville, 
Felt Products Mfg. Co.. 1536 Carroll 


Ave., Chicago 7, Ill. 
Felters Co., 210-U South, Boston 11, 
Mass. 
Western Felt Works, 4035 Ogden Ave., 
Chicago 23, Ill. 


Conn. 


FIBRE-GLASS. See Fabrics, Insv- 


lating 


| FIBRE, PHENOL. See Plastics, Lami- 


nated. 


FIBRE, VULCANIZED (Board, 
Sheet, Rod, Tubing) 

Baer Co., N. S., 7-11 Montgomery, 
side, N. J. 

Continental-Diamond Fibre Co., 
13, Delaware 

Husite Div., The Huse Liberty Mica Co. 
171 Camden, Boston 18. Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 

Mitchell-Rand Insulation 2. Ince., 51 
Murray, New York 7, N. 

National Vulcanized Fibre Gs. Wilming- 
ton 99, Del. ‘‘Peerless,”’ ‘‘Vulcot.’ 

Taylor Fibre Co., Norristown, Pa. 

West Virginia P Ip & Paper Co., 230 
Park Ave., New York, N. Y. ‘“Densite,’’ 
“*Electrite.*’ 


Hill- 


Newark 


FILLING COMPOUNDS. See Cement, 
Insulating; Waxes and Compounds 


FILTER ELEMENTS, POWDERED 
METAL 

Moraine 
Motors, 


Products, Division, Genera) 


Dayton, Ohio, ‘‘Porex’’ 


FILTERS, RADIO INTERFERENCE 

Deda Corp., Tobe, Canton, Mass. 
“Tobe 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

General Electrie Co., Dept., 
Schenectady 5, N. ¥. 

ww S Co., Inc., P. R., Indianapolis 
6, Ind, 

Solar Mfg. Corp., 285 Madison Ave., 
New York 17, N. Y. “Elim-o-stat.”’ 

Sprague Electric Co., North Adams, Mass 


Apparatus 


FINISHES, PRODUCT. See Lacquers, 
Enamels & Varnishes. 


FLEXIBLE CORDS. 
Cable, Insulated 


See Wire and 


FLEXIBLE SHAFTING 
Mall Tool Co., 7827 S. Chicago Ave., Chi 


eago 19, Ill. 
Walker-Turner Co., Inc., Plainfield, N. J. 


FLUORESCENT LAMP AUXILIARIES 
(For Resistors, see Resistors, Instru 
ment & Radio; See also Capacitors) 

aque Electric Corp., 35 Water, Cuba, 
. ¥ 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford 6, Conn. 

Capacitron Co., 849 N. Kedzie Ave., Chi- 
cago 51, Ill. ‘‘Ballastron.”’ 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 

General Electric Co.. Section Y52-322, 
Appl. & Merchandise Dept., Bridge- 


port 2, Conn. 

Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, IIL. 

Sola Electrie Co., 2525 Clybourn Ave., 
Chicago 14, IN. 

Solar Electric Corp., Warren. Pa. 
Solar Manufacturing oe 285 
Ave., N. Y. 17, 
Sprague Electric Co., 
Westinghouse Electric 
Pittsburgh 30, Pa. 


Madison 


* North Adams, Mass. 
Corp., Box 868, 


FLUORESCENT MATERIALS. 
Luminescent, etc. 


See 


FLUX, SOLDERING. 


Compounds 


See Soldering 


FOOT SWITCHES. See Switches 


FORGINGS 

Aluminum Company of America, 2179 Gulf 
Bldg., Pittsburgh 19. Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn 


** Anaconda.”’ 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non- 
ferrous) 

Scovill Mfg. Co., Forgings Div., 18 Mill, 
Waterbury 91, Conn. (Non-ferrous) 


FREQUENCY CHANGER SETS. 


Generators 


See 


FUSE HOLDERS, MOUNTINGS 
CLIPS 

Alden Products Co., Brockton 64P, Mass 

Dante Electric Mfg. Co., Bantam, Conn 

Ilsco Copper Tube & Products, Inc., Cin 
cinnati 27, Ohio. 

Howard B. Jones Div. Cinch Mfg. Corp.. 
2460 W. George, Chicago 18, Ill. 

Littelfuse, Inc., 4793 N. Ravenswood Ave 
Chicago 40, Il. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

Trumbull Electric Mfg. Co., Plainville 
Conn. 


and 


FUSES 

Dante Electric Mfg. 

Federal Electric Products Co., 
Newark 5, N. J. ‘‘Noark.” 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Littelfuse, Inc., 4798 N. Ravenswood Ave., 
Chicago 40, Ill. 
Royal Electric Co., Inc., 95 Grand Ave., 
Pawtucket, R. I. 
Solar Electric Corp., 
Trico Fuse Mfg Co., 


Co., Bantam, Conn 
50 Paris. 


Warren, Pa. 
Milwaukee, Wis. 


ELECTRICAL MANUFACTURING 













Quality materials and time-tested 
workmanship guarantee long depend- 
able service. 












Jiffy Elements are made from a nickel 
chrome Resistance Wire, the finest 
alloy obtainable, and from the highest 
quality ceramic refractory. They are 
manufactured by craftsmen backed by 
years of research and experience. 


















Jiffy Stock Elements come in a variety 
of sizes and designs adaptable to prac- 
tically any type or size installation. 
Special elements made to specification. 











Investigate Jiffy for incorporation into 
your product, for the element is the 
heart of any electric heating appliance 








Use Jiffy and be assured of long de- 
pendable service. 


Write for further information. 


af 


Hartford Element Co., Inc. 


276 WINDSOR STREET 
HARTFORD 5, CONN. 








LUGS AND 


implicity 
CONNECTORS 
IN DESIGN AND 
CONSTRUCTION 
Fewer parts, more skillful engineering design and construc- 
tion, easy, swift installation .. . and copper 99.999 pure... 
100% conductive . . . just a few reasons why you should 
“‘go Ilsco for °47."" 
Write for 48-page illustrated catalog 


ILSCO COPPER TUBE & PRODUCTS, INC. 


CINCINNATI, OHIO 








RUBY OFFERS BIG $1 SAMPLE 
to Prove to You 
RUBYFLUID SOLDERING FLUX is Better 


Ruby knows, and can tell you, about Ruby- 
fluid Flux advantages—but we prefer that you 
find out for yourself. So—for $1 Ruby will 
send you 1 pint of liquid and \% pound of 
paste flux and helpful booklet, “How to 
Solder.” For a cleaner, stronger soldering 
job, write for the sample today. 


“The Proof’s in the Use”’ 
RUBY CHEMICAL CO. 
60 McDowell St. Columbus 8, Ohio 
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ELEMENTS 
... LONG LIFE 
PERFORMANCE 


























Washer permanently fastened 
on, yet free to rotate. Easier 
faster driving. No fumbled, lost 
or forgotten washers. Matching 
DP e te \-at ee tb t taeda: ag 


ing and balanced inventories 


Mee Timed) a ttt te tT 
screw. Screw locks on driver 
Can't fall off. No screw-driver 
slippage. Easy to assemble. Ex- 
ceptional driver life. Ordinary 


screw-driver may also be used 


Seed gailentnpe? 


See SCOVILL! 


FOR PHILLIPS 








Increase assembly speed up to 
50 Cut down injuries to 
workers with no burrs, no skids 
Reduce production costs. Reduce 
Ta P RM ale hee el alll ela 


ance! Go modern with Phillips! 


Scovill is expert in cold-forging 
unusual special fastenings, such 
as the one shown. Scovill de- 
signing ability, engineering skill, 
men and machines save money 


for customers. Consult Scovill 


Look at the fastenings you're now using—and 
see if they're the best for the job. Get better 


results—at less cost—with modern fastenings. 


If you use fastenings in large quantities, it will 


pay you to find out what Scovill can do for 


you. Fill out and mail the coupon below—now! 


QUALITY FASTENERS 
FOR 
QUANTITY CUSTOMERS 


—_ -_- = or “7 
ons TURING CO N 
T scovitt repens PRODUCTS DIVISIO! X \ 
1 watervill (eEM- 
: \ 
1 WATERY! information on ' 


MAIL 
COUPON 


Please supply more 


TCH HEAD Screw® 


Scovill Specie 


o 
fe) S nea ante 
NAM aeons 


ANY——— 


6 


COMP 
ADDR’ 


w Assemblies 
Head Screws 





jal Cold-forged fastenings 





























| 
| 


describing their lines of 
compound and soft metal 


melters and dispensers, 
heat sealers, hot knives, 
hose, valves and other 
heated accessories? 


Here are shown and listed popular current 
bulletins you may need. Why not request 
them by return mail today? Address Dept. O 
and check literature desired; 


[] Heat sealing equipment 

[] Electric glue pots 

[] Electric glue melters 

] General line bulletin 

() Ethylcellulose (stripcoating) heating equipment 
(J Wax melting and dispensing equipment 

[_] Low voltage hot knife 

(J Solder and other soft metal melting pots 

(1 Electrically heated rectangular dipping tanks 
[] Electrically heated valves 

C] Electrically heated hose 

[] Other (specify needs) 


Tear off, check and mail above coupon today to Dept. O. 


SiaWarem ELECTRIC CO. 


565 N. CHESTNUT ST RAVENNA, OHIO 


| 


| 
| 





FUSIBLE ALLOYS 

Cerro De Pasco Copper Corp., 
New York 5, N. Y. 
muth ; Tin 
Indium) 

Federated Metals Div. American Smelting 
& ne Co., 120 Broadway, N. Y., 
ve Be 


GAGES (TEMPERATURE and 
VACUUM) 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Germanow-Simon Machine Co.. Rochester 
1. N. Y¥. (Temperature) 

United States Gauge Div., American Ma- 
chine and Metals, Inc., Sellersville, Pa. 


GALVANOMETERS. 
GASKETS 


Armstrong Cork Co., 9502 Arch. Lancaster, 
Pa. (Cork Compositions) 

Garlock Packing Co., Palmyra, N. Y 

Goodrich, B. F., Dept. EN-17, Akron, 
Ohio. 


GEARMOTORS. See ORIGINAL 
EQUIPMENT, MOTOR SPECIFICA- 
TIONS, elsewhere in this issue. 


GEARS and PINIONS, METAL 
Gear Specialties, 2650 W. Medill 
Chicago 47, Ill. 


GEARS and PINIONS, NON-METAL- 
LIC. See Fibre; Plastics. 


GENERATORS 
Burke Electric Co., 


40 Wall, 
(“‘Cerrotru”’ Bis- 
Eutectic; “‘Cerrolow’’ 


See Instruments 


Ave., 


872 W. 12th, Erie, 


Pa. 

Eastern Air Devices, Inc., 132 Flatbush 
Ave., Brooklyn 17, N. Y. (Permanent 
Magnet) “EAD” 

Delco Products Div., General Motors Corp., 
Dayton, Ohio. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Electric Indicator Co., Stamford, Conn 
**Elinco.”’ 

Electric Specialty Co., 212 South, Stam- 
ford, Conn. ‘*Esco.”’ 

Fairbanks, Morse & Co., 600 S. Michigan 
Ave., Chicago 5, Ill. 

Federal Telephone and Radio 
Broad, New York 4, N. Y. (Dynamotors) 

General Electric Co., Dept., 
Schenectady 5, N. Y. 

Janette Mfg. Co., 556 W. Monroe, Chicago 
6, Ill 


Corp., 67 


Apparatus 


Kato Engineering Co., 120 Spruce, Man- 
kato, Minn. 

Lincoln Electric Co., Dept. 391, Cleveland 
1, Ohio (Are Welding) 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. 
Westinghouse Electric Corp., P. O. Box 

868, Pittsburgh 30, Pa. 


GLASS-FIBER CLOTH and TAPE. 
See Fabrics, Insulating 


GLASS-BONDED MICA 

General Electric Co., Plastics Div., 
— Dept., Pittsfield, Mass. (Myca 
ex 


GLASS-SEALING ALLOYS 
Carpenter Steel Co, 115 W. 
Reading, Pa. 

Cerro De Pasco Copper Corp., 40 Wall, 
New York 5, N. Y. ‘“‘Cerroseal.’’ 
Stupakoff Ceramic & Mfg. Co., Latrobe, 

Pa. “‘Kovar.”* 


GLASS, TECHNICAL 
Kopp Glass, Inc., Swissvale, Pa. 


GOLD, ROLLED (Plate and Wire) 
Wilson Co., H. A., 105 Chestnut, Newark 
5, N. J. ‘“‘Wileo.”’ 


Bern, 


GRAPHITE. See Carbon and Graphite 


GRIPS and CLAMPS, STRAIN RE- 
LIEF 

Allied Electric Products, 
Irvington 11, N. J. 

Heyman Mfg. Co., 
Kenilworth, N. J. ; 

Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J. ‘‘Gripmaster.”’ 


Inc., 76 Ceit, 


500 Michigan Ave., 
**Feyeo.”” 


HARNESSES, WIRE 
See Cord Sets 


HEATING ELEMENTS and UNITS 
meral Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Hartford Element Co., Inc.. 276 Windsor, 
Hartford 5, Conn. 

Tuttle & Co., H. W., Adrian, Mich. 

Tuttle & Kift, Ine., 1823 N. Monitor 
Ave., Chicago 39, Ill. ‘““Thermo-Kleen,” 
“*Monotube.”’ 

Vulean Electric Co., Danvers 2, Mass. 


Westinghouse Electric Corp., P. O. Box 
869, Pittsburgh 30, Pa. ‘*Uni-Therm.”’ 


HERMETIC SEALS. See Glass-Seal- 
ing Alloys 


HIGH-FREQUENCY HEATING UNITS 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. ‘“Megatherm.”’ 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Radio Receptor Co., Inc., Devt. S-17, 251 
W. 19th, New York li, N. ¥. “‘Heat- 
master.*’ 


Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 80, Pa. 


HIGH-NICKEL ALLOYS. See Nickel 


HOLDERS, COMMUTATOR BRUSH 
Publix Metal Products, Inc., 100 Sixth 
Ave., New York 13, N. Y. 


HYDRAULIC EQUIPMENT. Also see 
Presses, Hydraulic. 
Dennison Engineering Co.. 

Columbus 16, 
Motors, Pumps) 


IMMERSION HEATER UNITS. 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See 
Cement; Waxes and Compounds. 


INDICATORS, HEAT. See Thermom- 
eters. 
INDICATORS, SPEED. 


Tachometers. 


INDIUM ALLOYS 
Cerro De Pasco Copper Corp., 40 Wall, 
ork ae A 


New *“Cerrolow,” 
**Cerroseal.”’ 


INDUCTION HEATING. 
Frequency Heating Units. 


INFRA-RED LAMPS. 


Incandescent, 


1199 Dublin 
Ohio (Valves, 


See 


See 


See High- 
See Lamps, 


INSTRUMENTS, ELECTRICAL 
MEASURING and TESTING 

Aerovox Corp., New Bedford, Mass. 

Bendix Aviation Corp., 1456 Taylor Ave., 
Baltimore 4, Md. 

Bristol Company, Waterbury 91, Conn. 

Burlington Instrument Co.. 512 Fourth, 
Burlington, lowa. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

General Electric Co., Section A800-32, 
Schenectady 5, N. Y. 

J-B-T Instruments, Inc., 437 Chapel, New 
Haven 8, Conn. 

M-B Mfg. Co., Ine., 331 
Haven 11, Conn. 

Roller-Smith Co., 1751 

Co., 


East, New 
W. Market 8t., 


5200 W. 


Bethlehem, Pa. 
Simpson Electric 
Chicago 44, Il. 
Solar Mfg. Corp., 285 Madison Ave., New 
York 17, N. Y. 

Triplett Electrical Instrument Co., Bluff- 
ton, Ohio. ‘‘Readrite.’’ 

United States Gauge Division of Amer- 
ican Machines and Metals, Inec., Sellers- 
ville, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


Kinzie, 


INSTRUMENTS and ACCESSORIES, 
LABORATORY STANDARD 
Ante Pie. Co., 4806 Flournoy, Chicage 


Roller-Smith Co., 1751 W. Market, Beth- 
lehem, Pa. 

Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. J 


INSULATING MATERIALS. See 
Specific Material Heading. 


INSULATION, WIRE (Ceramic and 
Synthetic) 

Ansonia Electrical Div., Noma Electric 
Corp., Ansonia, Conn. ‘‘Ankoseal.’’ 
du Pont de Nemours & Co., Inc., E. L, 
Plastics Dept., Room 1312, Arlington, 

N. J. ‘‘Polythene.’’ 

Goodrich Chemical Co., B. F.. Dept. 1-3, 
Rose Bldg., Cleveland 15, Ohio. “‘Geon.’’ 

Sopagee Electric Co., North Adams, Mass. 
“Ceroc.”’ 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


INVERTERS, ROTARY. 
Generators. 


See 


INVERTERS, VIBRATOR. 
Vibrator Converters. 


See 


IRONS, SOLDERING. 


See Soldering 
Irons, 


JEWEL LIGHT ASSEMBLIES. 
Lights, Pilot. 


See 


KNOBS and HANDLES, MOLDED. 
See Plastics—Custom Molders. 


LACQUERS, COIL DIPPING. See 
Varnishes, Compounds and Resins, 
Insulating. 


LACQUERS, ENAMELS and VAR- 
NISHES, FINISHING 

du Pont de Nemours & Co., Inc., E. I., 
_ Dept., Room 1312, Arlington, 


General Electric Co,, Chemical Dept., 
Pittsfield, Mass. (Silicone) ‘‘Glyptal’’ 
George Co, P. D., 8. Louis, Mo. 

**Pedigree.” 


ELECTRICAL MANUFACTURING 
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IMMEDIATE DELIVERY! 


WALTON WORM SPEED REDUCERS 


Single Reduction Units in 
1Y% H.P. and Less. 
from 6:1 to 96:1. 


Ratios 


Also Double Reduction Units 
Available in 1/3 H.P. or Less. 


Distributed By 
KAELIN ELECTRIC CO. 
1412 S. Los Angeles St. 
Los Angeles 15, Calif. 
Phone: Richmond 6179 


The Universal 
Liquid Cement 





Ready-to-use Waterproof 


Backed by 36 Years’ Acceptance Dries Quickly 


Proved ideal for holding calibrating screws . . . holding mercury switch 
tubes in clips . . . insulation non-fray . . . and moisture proofing . . . 
handy for repair work where speed and strength are needed. 


Write for free sample and test this superior product to your own 
satisfaction! 


Special adhesives developed to meet industrial requirements. Our lab- 


oratory is at your service for such problems. 
Packed for convenience in tubes; pint, quart, and gallon cans. 


AMBROID CO. 


Est. 1910 
305 Franklin St. 








Boston 10, Mass. 


= 
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plastic parts ™ 


INDUSTRIAL CHEMICAL CO. 
37 Years of Plastic Molding Experience 


7-11 ELKINS STREET — SO. BOSTON, MASS. 


RHEOSTAT 












Time-tested and proved is the performance of this 
foot control type (F-12) rheostat, originally de- 
signed for speed control of small motors. 












Universally used for many years by nationally 
known manufacturers and suppliers of flexible 
shaft machines, dental engines, hand grinders, 
jeweler’s lathes and sewing machines; it has other 
applications too numerous to mention. 

This rheostat is also available in a knee control 
model. Extension cords with plygs and connec- 
tors are made to customer’s specifications. 

Investigate today the possibility of incorporat- 
ing into your pians this quality low price rheostat. 


aaa ee ee 
LAKE AT FOURTH, RACINE, WISCONSIN 











RHEOSTATS, FRACTIONAL HORSEPOWER MOTORS, 
GENERATORS, TOOLS AND APPLIANCES 










A AE a i RGB 8 0% 


is 


biti Rainier cist te 


HAVE PROVEN THEMSELVES IN 
COUNTLESS APPLICATIONS: 


Telephone Dialing 
Aircraft Controls 
High Speed Keying 

. and many others 


Vehicular Communications 
Temperature Control 
Vacuum Tube Circuits 
Fire and Burglar Alarms as 


SIGMA'S SPECIALTY is the combination of a fine relay and an unusually thorough 
appfoach to your specific application problem. 


SIGMA STANDARD RELAYS are available with various enclosures including fixed 
mountings, 5-pin, and octal male plug bases. 


w) 


Sigma Instruments, INC. 
Chomuative RELAYS 
60 Ceylon St., Boston 21, Mass. 


New relays are being developed for 
special purposes. Send your requirements 
to SIGMA for dependable relay recom- 
mendations. 


M.D. HUBBARD 


SPRING COMPANY 


525 Central Avenue Pontiac 12, Michigan 


290 


| Monsanto Chemical 


| Heyman 


Interchemical Corp., Finishes Div., Dept. 
EM-11, 350 Fifth Ave., New York 1, 
N 


_ we 
Irvington Varnish & Insulator Co., Irving- 
ton 11, N 


| Maas & Waldstein Co., Newark 4, N. J 


**Motletone.** 
Mitchell-Bradford Chemical Co., 
Main, Bridgeport, Conn. 
Co., Plastics 
Springfield 2, Mass. 
New Wrinkle, Inc., 1765 Springfield, Day- 
ton 3, Ohio. **Wrinkle.”’ 


LADLES, MELTING. 
Ladles, Melting. 


LAMINATED METALS, PRECIOUS 
and BASE (Sheet,: Tube and Wire) 


2446 Q 
Div., 


See Pots and 


a Co., Inc., 118 Astor, Newark 5, 
General Plate Div, Metals and Controls 


Corp., Attleboro, Mass. 
Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, Netvark 
5, N. J. ‘“Wilco.”’ 


LAMINATED PLASTICS. See Plastics 


LAMINATING VARNISH. See Var- 
nishes, Compounds & Resins. 


LAMPS, FLUORESCENT 

General Electric, Lamp Department, 
Park, Cleveland, Ohio. 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 
868, Pittsburgh 30, Pa 


LAMPS, INCANDESCENT 
INFRA-RED 

General Electric Co. Lamp Department, 
Nela Park, Cleveland, Ohio. 

North American Electric Lamp Co., 1082 
Tyler, (Carbon) St. Louis 6, Me 
“*‘Nalco.”” 

Solar Electric Corp., Warren, Pa. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


LAMPS, MERCURY VAPOR 
General Electric Co., Lamp Department, 
Nela Park, Cleveland, Ohio. 


LAMPS, MINIATURE (Pilot 
indicator) 

General Electric Co., Nela Specialty Div. 
Lamp Dept., 1 Newark, Hoboken, N. J. 
(Neon Glow) 

Herzog Miniature Lamp Works, 12-23 
Jackson Ave., Long Island City, N. Y 
**Sol-Rex.”’ 

North American Electric Lamp Co., 1082 
Tyler, St. Louis 6, Mo. “Nalco.” 

Electric Corp., P. 0. Box 

968. Pittsburgh 30. Pa. 


Nela 
0. Box 


AND 


and 


Westinghouse 


LATHES, METAL SPINNING 
Bedinger Precision Co.. 815 Cahuenga 
Bivd., Los Angeles 38, Calif. 


LAVA. See Ceramics. 
LAYOUT STEEL BLUE 
Dykem Co., 2303-F N. llth, St. Louis 6, 


Mo. 


LENSES, PRESSED GLASS 
Kopp Glass Inc., Swissvale, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Electric Tools, Church, 
Britain, Conn. ‘‘Flud-Lite.” 


New 


LIGHTS, PILOT and INDICATOR 

Arrow-Hart &, Hegeman Electric Co. 
103 Hawthorne, Hartford, Conn. 

Dial Light Co., of America, Inc., 900 
Broadway, New York 3, N. Y. “‘Dialco.’ 

Drake Mfg. Co., 1713 W. Hubbard 
Chicago 22, Il. 

Gothard Mfg. Co., 2120 Clear Lake Ave., 
Springfield, Ill. 


| Johnson Co., E. F., Waseca, Minn. 


Kirkland Co., H. R., 810 King, Morris- 
town, N. J. ‘‘Pioneer.”’ 

Littelfuse, Inc., 4793 N. Ravenswood, 
Chicago 40, Ill. (Neon) ‘‘Nite-T-Lite,” 
*“Switch-Lite.’’ 

Square D Co., 4040 N. Richards, Milwau- 
kee 12, Wis. 


LOCKNUTS and LOCK WASHERS. 
See Fasteners. 


LUBRICATORS, OIL and GREASE 

Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, IIL 

Madison-Kipp Corp., 214 Waubesa, Madi 
son 4, Wisc. 

Trico Fuse Mfg. Co., Milwaukee, Wis. 

LUGS and TERMINALS 

Aircraft-Marine Products, Inec., 1521-35 N. 
Fourth, Harrisburg, Pa. “AMP,” 
‘‘Diamond Grip,”’ “Flag Grip,” 
“*U-Grip.”” 

ag Brass Company, Waterbury 88, 
onn. 

Burndy Engineering Co., Inc., 107 Bruck- 
ner Blvd., New York 54, WN. Y. 
“Qiklug,” ‘“‘Hylug,”” ‘“‘Scrulug.”’ 

Cambridge Thermionic Corp.. 453 Concord 
Ave., Cambridge 38, Mass. 

Dante Electric Mfg. Co., Bantam, Conn. 

Mfg. Co.. 500 Michigan Ave., 

Kenilworth, N. J. 

Tiseo Produets, 


Copper Tube & Ine., 
Cincinnati 27, Ohio. 


Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Krueger & Hudepohi, Third & Vine, 
Cincinnati 2, Ohio. 

Littelfuse, Inc., 4798 N. Ravenswood Ave., 
Chicago 40, Ill. 

Patton-MacGuyer Co., 17 Virginia 
Providence 5, R. I. 

Rajah Co., Bloomfield, N. J. 

Shakeproof, Inc., 25601 N. Keeler Ave., 
Chieago 29, Ill. 

Thompson-Bremer & Co., 1640 W. Hub- 
bard, Chicago 22, Ill. ‘‘Everlock.”’ 
—— Electric Mfg. Co., Plainville, 

onn. 


MACHINES—See Specific Headings: 
Balancing; Coil Winding; Die Cast- 
ing; Drafting; Milling; Molding; 
Print; Screw Driving; Strippers; 
Wire Covering; ete. 


Ave., 


MAGNESIUM—aAlI1 Commercial Forms. 

American Magnesium Corp., Subsidiary of 
Aluminum Co. of America, 1715 Gulf 
Bldg., Pittsburgh 19, Pa. “‘Mazlo.” 


MAGNETIC MATERIALS. 
Electrical; Iron, 
Nickel-lron Alloys; 
manent. 


MAGNETIC RECORDING TAPE 
Indiana Steel s Co., 6 N. Michi- 
gan Ave., Chicago 3, Ill. “‘Hyflux.”’ 


See Steel, 
Magnetic Core; 
Magnets, Per- 


MAGNETS, PERMANENT 

General Electric Co., Metallurgy Div., 
Chemical Dept., Pittsfield, Mass. 
“Alnico,” ‘‘Cunico,” ‘“‘Cunife,” ‘Sil 
manal,’’ ‘‘Vectolite.” 

Indiana Steel Products Co., 6 N. Michi- 
gan Ave., Chicago 2, Til. ‘‘Ispeo,’’ “Al- 
nico,’’ ‘‘Cunico,”’ ‘‘Cunife.’’ “‘Silmanal,” 

1124 


Vectolite.’’ 
Thomas & Skinner Steel Prod. Co., 

E. 23rd. ‘‘Alnico,”’ ‘‘Cunico.’’ ‘‘Cunife,” 
“*Silmanal,” ‘‘Vectolite.”’ 


MAGNIFIERS. See Lights, 


MANGANIN WIRE. 
tance. 


MATERIALS EQUIP- 
MENT 


West Bend Equipment Corp., 233 Water, 
West Bend, Wisc. ““Weld-Bilt.” 


MERCURY ARC RECTIFIERS. 
Rectifiers, Mercury Arc. 


MERCURY RELAYS. See Relays and 
Contactors 


MERCURY SWITCHES. See Switches. 


MERCURY VAPOR LAMPS. _ See 
Lamps, Mercury Vapor. 


METALLIZED GLASS. 


Technical. 


METALS, LAMINATED. 
ated Metals. 


METALS, PRECIOUS. 
Platinum; Silver; 
Metals. 


METALS, RARE 

Fansteel Metallurgical Corp., 
Chicago, Ill, 

Mallory & Co., Ine., P. R., Indianapolis 6, 
Ind. 


METERS. See Instruments. 


Machine. 


See Wire, Resie 


HANDLING 


See 


See Glass, 


See Lamin- 


See Gold; 
Laminated 


North 


MICA, GLASS-BONDED. See Glass- 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segments, Washers, etc.) 

Co., William, 276 Fourth Ave., 
New York 10, N. Y. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden, Boston 18. Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6. Ill. 

Macallen Co., 16 Macallen, Boston 27, 
Mass. 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. ‘‘Micanite,”’ 
**Munsell.’” 

Mitchell-Rand Insulation Co., Ine., 5! 
Murray, New York 7, N. Y. 

New England Mica Co., Ine., 30 Woerd 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 

Hullhorst Micro Tool Co. Div., Tolede 
Standard Communtator Co., 2242 Smead 
Ave., Toledo 6, Ohio. 


MICROPHONES 
Amperite Co., 561 Broadway, 
3, M. ¥. 


New York 


MILLING MACHINES 
Sommer & Adams Co., 18505 Euclid Ave., 
Cleveland 12, Ohio. 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Plastics. 
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HE making of contacts and the furnishing of platinum, silver 
and palladium contact material is carried on in a special 
branch of our business. Our Contact Department is equipped 
with every modern facility and is completely staffed so that 
research in this special field is continuous. We are always 
ready to supply your every need in this line, whether for 
light or heavy duty. All our products are made to a rigid 
standard so that the name, Baker, stands for the highest 
quality that can be produced. 


LIGHT ASSEMBLIES. Sub-contracting work for light as- 
semblies and sub-assemblies for the electrical, electronic, 
radio, refrigeration, heating and other industries, and the 
making of small instruments and instrument parts, to your 
own specifications, is another service we can offer. 


BAKER & CO., INC. 
113 Astor St., Newark 5, N. J. 
NEW YORK 7 SAN FRANCISCO 2 CHICAGO 2 


For Impregnating 

Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
Ceramics. 
For Sealing 

Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 
Light Fixtures. 
For Dipping 


Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


Leading Coils, Condensers. 
Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 


3445 Howard Street SKOKIE, ILL. 


Tad 


Pulp Products Department 


WEST VIRGINIA PULP & PAPER COMPANY 


A} £ i’ 
Park Av vew "on. ee E. Wacker lt 
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The Publix Economy 
BRUSH HOLDER 


360° clamping surface ; 


clamps in any position 


Eliminates close stud tolerance; 
no stud marring 


Strong, long-wearing; 
stamped brass construction 


* 
Low Initial Cost ...Low Maintenance Cost. 
Send for folder with descriptive engineering data. 


Brush holders made to specifications. 


Publix Metal Products, Inc. 


100 Sixth Avenue, New York 13, N. Y. 
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THE HYDRAULIC PRESS MFG. COMPANY © Mount Gilead, Ohio, U. $ 





MOLDING MACHINES, PLASTIC 
Hydraulic Press Mfg. Co., Mount Gilead, 
Ohio. “HPM” (Injection) 
Lake Erie Engineering Gore. 
ward Ave., Buffalo 17, N. 
Lester- Phoenix, Inc., 2635 ant Ave., 
Cleveland 13, Ohio. (Injection) 


MOLYBDENUM—Sheet and Wire. 
(See also Contacts) 

Fansteel Metallurgical Corp., North 
Chicago, Ill. 

aoe? & Co., Inc., P. R., Indianapolis 6, 
n 


MOTOR-GENERATOR 
Generators. 


MOTOR CONTROLS and STARTERS. 
See Controllers, Motor. 


MOTOR SLIDE BASES 
Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 


MOTORS. (See Original Equipment, 
Motor Specifications, 
elsewhere in this issue) 


MOUNTINGS, RUBBER 

Barry Co., L. N., 179 Sidney, Cambridge, 
39, Mass. ‘‘Barrymounts.’’ 

Goodrich, B. F., Dept. EM-17, Akron, 
Ohio. 

Lord Mfg. Co., Erie, Pa. 

M-B Mfg. Co., 331 East, New Haven 11, 
Conn. 


MOVEMENTS, CLOCKS and TIMING 
Haydon Co., A. W., Waterbury 32, Conn. 
Telechron, Inc., Dept. H, Ashland, Mass. 


NAME AND INSTRUCTION PLATES 

Electric Auto-Lite Co., Port Huron, Mich. 

Etching Company of America, 1520 Mon- 
tana Ave., Chicago 14, Ill. 

General Electric Co., Section J6, Plastics 
Div., Chemical Dept., Pittsfield, Mass. 
(Plastics) ‘‘Textolite.”’ 

Hopp Press, Inc., 460 W. 34th, New York 
1, N. Y. (Plastics) 

Meyercord Co., Dept. 7-2, 5323 W. Lake, 
Chieago 44, Ill. (Decals) 


NICKEL-IRON ALLOYS 
Carpenter Steel Co., 115 W. Bern, Read- 
ing, Pa. 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
(Cupro-Nickel) ‘‘Anaconda.’’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Carpenter Steel Co., 115 W. Bern, 
Reading, Pa. (High Nickel Alloys) 
“*Invar.’” 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

International Nickel Co., Ine., 67 Wall, 
New York 5, N. Y. “*Ineo,”’ “Monel,” 
“Inconel,”” ‘‘Ni-Span.”’ 

Scovill Mfg. Co., Waterbury 91, Conn. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, Conn. 
“*Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn 

Chase Brass & Copper Co.. Inc., Water 
bury 91, Conn. 

Federated Metals Div. American Smelting 
& etaing Co., 120 Broadway, N. Y., 


Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn 
Seymour Mfg. Co., Seymour, Conn. 


878 Wood- 


SETS. See 


NON-MAGNETIC IRON and STEEL. 
See Steel, Stainless. 


NUTS. See Fasteners. 
OHMMETERS. 
OILERS. See Lubricators. 


See Instruments. 


OSCILLOSCOPES 
Waterman Products Co., Inc., Philadelphia 
25, Pa. ‘‘Pocketscope.”’ 


PACKAGING, See Cartons and Con- 
tainers. 


PACKINGS. See Gaskets. 
PALLADIUM, See Platinum. 


PANEL CONTROL UNITS 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorne, Hartford, Conn. 

Automtic Temperature Control Co., Inc., 
Logan 8t. & Germantown Ave., Phila- 
delphia 44, Pa. 

General Electric Co., Apparatus Dept., 
Schenactady, N. Y. 

ss Electric Co., 99 Plum, Trenton, 


4040 N. Richards, 
Trumbull Electric Mfg. Co., Plainville, 
Conn. 
Ward Leonard Bieete Co., 34 South, 
Mount Vernon, N. 


Westinghouse Blestrie  Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


PANELS, METAL. See 
Sheet Metal. 


Cabinets, 


PAPER, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

Cottrell Paper Co., Inc., Fall am, Mass. 
““Copaco,”” “‘ ‘Coparex,’” “‘Nungra.”’ 

General Electric Co., Section RIMA- 278, 
Resin & Insulation Materials Div.. 
Chemical Dept., Schenectady 5, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

Irvington Varnish & Insulator €o. , Irving- 
ton 11, N. J. 

Mica Insulator Co., Dept. 24, P. 0. Box 
1076, Schenectady 1, N. ¥. “Empire.” 

Mitchell-Rand Insulation Co., Ine., 51 
Murray, New York 7, N. Y. 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**‘Natvar.” 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘Peerless. 


PAPER, TRACING. See Tracing 


Cloth and Paper. 


PERMANENT MAGNET MATERIAL. 
See Magnets, Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 

American Brass Co., Waterbury 88, 
**Anaconda.”’ 

Bridgeport Brass Co., Bridgeport 2, Conn. 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

_— > Co., Inc., P. R., Indianapolis 6, 
nd, 

Phosphor Bronze Smelting 2200 
Washington Ave., eae eee “46, Pa. 


**Elephant.”” 
Revere Copper & Brass, Inc., 230 Park 
Avenue, New York 17, N. ¥. 
Riverside Metal Co., Riverside, N. J. 
Scovill Mfg. Co., Waterbury 91, Conn. 
Seymour Mfg. Co., Seymour, Conn. 


PHOSPHORESCENT MATERIALS. 
See Luminescent Materials. 


PHOTOELECTRIC CELLS AND 
TUBES 

General Electric Co., Electronie Dept.. 
Thompson Rd., Syracuse, N. Y. 

Selenium ae of Ameries, 1719 W. Pico 
Blvd., Los Angeles 15, Calif. 


PHOTOELECTRIC CONTROLS 

General Electrie Ca, Meseentes Dept., 
Thompson Rd., Syracuse, N. 

Leach Relay Co., 5915 Avalon Bird., Los 
Angeles 3, Caiif. 

Mercoid Corp., 4223 W. Belmont Ave., 
Chicago 41, Til. “Visafiame.”’ 

Sigma Instruments, Inec., 60 Ceylon, Boston 
21, Mass. 

Westinghouse Electric Corp., P. 0. Bor 
868, Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5. N. J. 
**Photronic.” 


PIEZOELECTRIC UNITS. See Crysta? 
Units. 


PILES, CARBON RHEOSTAT. See 
Carbon & Graphite. 


PINS, COTTER AND LOCK. See 
Fasteners. 


PLASTIC MOLDING MATERIALS 


Cellulose Acetate (A) 
Ethyl Cellulose (B) 
Melamine Formaldehyde {e) 
Methyl Methacrylate 

Phenol Formaldehyde 
Polystyrene 

Polyamide (Nylon) 
Polyathylene 

Urea Formaldehyde 

Vinyl Alcohol 

Vinyl Acetal 

Vinyl Chloride Acetate 
Vinylidene Chloride 


American Cyanamid Co., Plastics Div., 
80 Rockefeller Plaza, New York 20, 
N. Y. “Beetle,” ‘‘Laminac,”” ‘‘Melmac,”” 
*‘Melurac,”” “‘Urac’’ (CJ) 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 58, 30 E. 42nd, 
New York 17, N. Y¥. (EFJM) 

Celanese Plastics ap 180 Madison Ave., 
New York 16, (AB) “‘Lumarith,” 
**Forticel,”’ ‘Gsicon, ” *Vimiite.”* 

du Pont de Nemours & Co., Inc, E. L 
Plastics Dept. Room 1312, Arlington, 
N. J. (ADGHK) “Lucite,” “*Poly- 
thene,”” ‘‘Teflon.’’ 

Durez Plastics & Chemicals. Inc., 62 
Walck Road, North Tonawanda, N. Y. 
(E) Casting Resins) 

Goodrich Chemical Co., F.. Dept 1-3, 
Rose Bldg., Cleveland 1, Ohio, ‘‘Geon, 
“*Kriston’’ (M) 

Monsanto Chemical Co., Plastics Div, 
Springfield 2, Mass. “Cerex,”’ **Lustron,” 
**Fibestos, ” “Nitron,” ‘*Resimene,”’ 
**Resinox.”’ “‘Styramic’” (ACEFL) 

Plaskon Div., Libbey-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo, Ohio (CJ) 


ELECTRICAL MANUFACTURING 
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METER HIGHLIGHTS 


FIVE BASIC MOVEMENTS —Elec- 

0 eae moving 
iron, moving coil, thermo- 
couple and rectifier types. 


IPLETT 
Mv, 


@ STYLES AND FINISHES — 
Round, rectangular, 
square and fan; wide 
flange, narrow flange, 
flush, projection or port- 
able. Available in molded 










RANGES—AIl standard 
ranges for every major in- 
strument need, 

SIZES —2”", 3”, 4",5",6" and7’. 


or metal case. 

SPECIAL FEATURES TO ORDER — 
Rear illumination, special 
dials and other features 
available on most models. 
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Triplet 


ELECTRICAL INSTRUMENT C0. siv+rz0x. ome 





ANOTHER 
SPECIAL BY 
PROGRESSIVE 


SCAICO 
THERMOSTAT 


(Pat. Pending) 


Expanding tube principle, vibration proof. Weight 1.5 oz. 
Sensitivity .2° F; range 600° F; 600 watts; others 2500 watts 
Yo" x 2%” (illustration full size). 


Inquiries solicited from manufacturers using thermostats as 
components. 


SMITH CONTROL & INSTRUMENT CORP. 


1329 HIGHLAND AVENUE NEEDHAM 92, MASS. 








, "TO0L- UPFC OR ec iciiaaec 
Increased Profits with a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 20 con- 
secutive years. 

Write for complete information — sending wire samples —no obligation. 


WIRE STRIPPER co., 1729 Eastham Ave. 


E. Cleveland, Ohio 











Hows poz eC 
pe pe _ ais finishes —s ¥ pute! 
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or alloy seces- 
25,000,000 Pers for you 
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N-W-L custom BUILT 
TRANSFORMERS 


BELOW — Tapped Primary 
of 200/240 V, Secondery 
of 57/85 V at %& KVA 
Made for DC rectification 
for dry type rectifier. 


ABOVE—3 Phase 
Plate Learn 
Transformer 409 


125 
1 a 


ot Fe KVA. 
er 40° 
orem Regu- 


lation. 


‘ 
+ 


“ 


. ~ 
p> 
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7 MADE TO YOUR ORDER 


N-WeL- custom BUILT TRANSFORMERS 


are meeting the unusual and special require- 
ments of electrical manufacturers every- 
where. The makers of many instruments 
and machines for laboratory and research 
purposes as well as for industrial uses have 
We 


design and manufacture in any quantity to 


benefited by our special knowledge. 


meet your requirements. 


Over 25 years of “Know-How” in the 
business of Custom Transformers for 


special or individual applications. 


NOTFCLFER 


iL Ti Tem aN LO Weel ai oe 


11 ALBERMARLE AVE. TRENTON 3, N. J. 


PLASTICS CUSTOM MOLDERS 
EXTRUDERS 


American Insulator Corp., 


New Freedom, 
Pa. “‘‘Aico.”’ 
Atlantic Plastics, 


182-23 Fortieth 
Rd., Flushing, N. 
Amos Molded Piastics, “Edinburgh, Ind. 
Barber-Colman Co., Rockford, Ill. 
Chicago Molded Products Corp., 1024 N. 
Kolmar Ave., Chicago 51, Ill 
Wells, 
309 


and 


Inc., 


Commercial Plastics Co., 201 N. 
Chicago 6, Ill. 

Consolidated Molded Products Corp., 
Cherry, Scranton 2, Pa. 

Electrie Auto- Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y¥. 

General Electric Co., Section J6, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘“Textolite.”’ 

General Industries Co., Dept PL, Elyria, 


Ohio. 
Hopp 2 Ine., 460 W. 34th, New York 
1, N. Y. ° 
Industrial Molded Products Co., Inc., 2035 
W. Charleston, Chicago 47, Ill. 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Kurz-Kasch, Inc., 1419 8. 
Dayton 1, Ohio. 

Meclnerney Plastics Co., 
Ave., 8.W., Grand Rapids 2, 

Midwest Molding & Mfg. Co., 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical Co., 7-11 
Elkins, South Boston 27. Mass. 

Plastic Insulator Co., Inc., 369 Lexington 
Ave., New York 17, N. 

Richardson Co., Melrose. Park, Ill. 


Broadway, 


29 Commerce 
Mich 
333 N 


Ave., 


Rogan Brothers, 
1517 E. Third, 
Dayton 1, Ohio. 


**Insurok.”’ 
2001 8. Michigan 
Chicago 16, 
Standard Molding Corp., 
Synthane Corp., 2 River Road, Oaks, Pa. 
Watertown Mfg. Co., Watertown, Conn 
PLASTICS—LAMINATED 
FABRICATORS 


Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 
Kolmar Ave., Chicago 51, Ill 

Continental-Diamond Fibre Co., Newark 
13, Delaware. 

Electric Auto-Lite Co., Bay Mfg. Div., Bay 
City, Mich. 

Formica Insulation Co., 4638 Spring Grove 
Ave., Cincinnati 32, ‘Ohio. 

General Industries Co., Dept PL, Elyria, 
Ohio. 

Hopp Press. Ine., 460 W. 84th, New York 
1 

The Husite Liberty Mica Co., 

Boston 18. Mass. 

1419 8. Broadway, 
Dayton 1, Ohio. 


McInerney Plastics Co., 29 


1024 N 


Husite Div.. 
171 Camden St., 
Kurs-Kasch, Inc., 


Commerce 

Ave., Grand Rapids 2, Mich. 

Midwest Molding & Mfg. Co., 833 N. 
Whipple, Chicago 12, Ill. 

Northern Industrial Chemical Co., 7-11 
Elkins, South Boston 27. Mass. 

Plastic Insulator Co., Ine., 369 Lering- 
ton Ave., New York 17, N. Y. 

Richardson Co., Melrose Park, ‘Ill. 
**Insurok.”’ 

Rogan Brothers, 2001 8S. Michigan Ave., 
Chicago 16, Ill. 

Synthane Corp., 2 River Koad, Oaks, Pa. 


PLASTICS, LAMINATED (Sheets, 
Rods & Tubes) 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., ~~ 58, 30 E. 42nd, 
New York 17, N. 

Celanese Plastics one. 180 Madison 
Ave., New York 16, N. ¥. 

Continental-Diamond Fibre Co.. 


13, Delaware. 
Plastics & Chemicals. 


Newark 


Durez Inc., 62 
Walck Road, North Tonawanda, N. Y. 
Formica Insulation Co., 4638 Spring Grove 

Ave., Cincinnati 32, Ohio. 

General Electric Co., Section J6, Plastics 
Div., Chemical Dept., 1 Plastics Ave., 
Pittsfield, Mass. ‘*Textolite.”’ 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Il. 

Mica Insulator Co., Dept. 24, P. 0. Box 
1076, Schenectady 1, N. Y. ‘‘Lamicoid.”’ 

Monsanto Chemical Co., Piasties Div., 
Springfield 2, Mass. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. ‘‘Phenolite.”’ 


| Panelyte Division, St. Regis Paper Corp., 


230 Park Ave., New York 17, N. Y. 
Richardson Co., 


Melrose Park, Ill 
“*Insurok.’* 


Synthane Corp., 2 River Road, Oaks, Pa. 
Westinghouse Electric Corp., P. O. Box 
968, Pittsburgh 30, Pa. “‘Miearta.” 


PLATING GENERATORS. See 
venerators 


PLATINUM and PLATINUM PROD- 
UCTS (See also Contacts) 
ae & Co., Inc., 118 Astor, Newark 5, 


— Co., C. 8., 233 Spring, New York 


General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 
7 


Makepeace Co., D. E., Attleboro, Mass. 
Wilson Co., H. A., 105 Chestnut, New- 
ark 5, N. J. 


PLIERS 
Klein & Sons, Mathias, 
Ave., Chicago 18, Ill. 


PLUGS and CAPS, ATTACHMENT 
Allied Electric Inc., 176 Coit, 
Irvington, N. “Spring Action,”’ 
General Electric ee Appliance & Mer- 
chandising Dept., Bridgeport 3, Cenr. 

Solar Electric Corp., Warren. Pa. 


PLUGS, EXPANSION 
Hubbard Spring Co., M. D., 
Ave., Pontiac 12, Mich. 


PLUGS, JACKS, RECEPTACLES and 
SOCKETS, RADIO 

Alden Products Co., Brockton 64P, Mass. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, me 

Johnson Co., E. 

Howard 


3200 Belmont 


525 Central 


F., Waseca, Minn. 

B. Jones Div., Cinch Mfg. Corp.. 
2460 W. George, Chicago 18, Til. 

Millen Mfg. Co., Ine., James, 150 Ex- 
change, Malden, Mass. 


PLUGS and RECEPTACLES, POWER 
Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conan. 
Crouse-Hinds Co,, Syracuse 1, WN. Y. 

**Condulets,”’ 


PLUNGERS, DASHPOT. 
& Graphite 


PORCELAIN. See Ceramies. 


POSTS, BINDING 

Chase Brass & Copper Co., Ine., Water- 
bury 91, Conn. 

Millen Mfg. Co., Ine., James, 15@ Ez- 
change, Malden, Mass. 


POTENTIOMETERS. See Rheostate 


POTTING COMPOUNDS. See Oe 
ment; Wax and Compounds, 


POTS and LADLES, MELTING 
Electric Soldering Iron Co., Ine., 

W. Elm, Deep River, Conn. 
General Electric ay ee Dept.. 


Schenectady 5, 

Sta-Warm Electric Co., Devt. N, 565 N 
Chestnut, Kavenna, Ohio. 

Vulcan Electrie Co., Danvers 3, Mass. 

POWDERED METAL PRODUCTS 
(See also Bearings and Bushings; 


Contacts) 
Bound Brook Oil- ign eee Co., Bound 
ron. 


Brook, N. J. 
c= Tungsten Corp., 547—39th, Union 
ty, 
Gibson Electric Co., 8349 Frankstown Ave., 
Pittsburgh 21, Pa. 
sche son Bronze Co., 570 Mill. New Castle, 


Matiery a Co., Ine., P. B., Indianapolis 

, Ind, 

Moraine Products Division, General Motors. 
Dayton, Ohio. 

Moulded Metals . Inc., 83 Sunset Ave.. 
Watertown, 

Stackpole een Co., St. Marys, Pa 
(Iron Cores) 

POWDERS, METAL 

New Jersey Zine SS 


York 7, N. ¥ 
and Zine) 


POWER SUPPLY UNITS, RECTIFIER 

American Television & Radie Ce, St 
Paul 1, Minn. “ATR.” 

Federal Telephone and Radie Cerp.. 67 
Broad, New York 4, N. Y. 

re Co., Ine., P. B., Indianapolis 


See Oarbon 


160 Front, New 
, Brense, Copper 


PRE-FINISHED METALS. See Steel. 
Commercial Grades and Forms 


PRESSES, HYDRAULIC 

Denison Engineering Co., 1198 Dublin 
Road, Columbus 16, Ohio. ‘‘HydrOILics.’ 
**Multipress,”’ ““Multi-Units.” 

Hydraulic Press Mfg. Co., Mount Gilead. 
Ohio. “‘HPM,”’ “‘Fastraverse.”’ 

Lake Erie Engineering Corv.. 878 Wood 
ward Ave., Buffalo 17, N. Y. 


PRESSES, PUNCH 
Black & Webster, Inc., 
Ave., Boston 15, Mass. 


PRINT MACHINES, Black, 
Brown, White 

Qzalid Div., General Aniline & 
Corp., Johnson City, N. Y. 


PULLEYS, V-TYPE€. 
Belt. 


126 Massachusetts 


Blue, 


Film 


See Drives, \ 


PUMPS 

Gast Mfg. Corp. 
Harbor, Mich. (Vacuum) 

Pesco Products Co., 11610 Euclid Ave.. 
Cleveland 6, Ohio (Hydraulic) 


, 1385 Hinckley 8t., Benton 


PUSH BUTTON STATIONS 

Allen-Bradley Co., 1316 8. Second, 
waukee 4, Wis. 

Arrow-Hart & Hegeman Electric Co., 
Hawthorne, Hartford, Conn. 

Euclid Electric & Mfg. Co.. The, 
Charadon Rd., Euclid 17, Ohio. 


Mi) 
103 
1835 
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Let Gibson clear your desk of troublesome spring 
details. Here's specialized skill in every phase 
of springmaking that helps avoid pitfalls and 
saves time, trouble and expense. Ask a member 
of Gibson's engineering staff to examine your 
specifications. If you neod samples, experimen- 
tal tests, production runs, or just a small lot, 
you'll get the same good service. 


The WILLIAM D. GIBSON CO. 


1800 Clybourn Avenue Chicago 14 


DIVISION OF ASSOCIATED SPRING CORPORATION 
Clips - Clamps 


Small Stampings 
Wire Forms 


GIBSON-SPRINGS 





SCREW MACHINE PRODUCTS 


AND 
METAL SPECIALTIES 
Modern plant equipped to 


produce accurate work in 
all metals. 













Send your specifications to 
us for prompt estimates 
without obligation. 


LINDEN & CO., Inc. 
70-82 Baker Street 
Providence, Rhode Island 











































making dies 
& templates 











Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The ‘ 
dark blue background 

makes the scribed layout lines show up in sharp relief, and at the 
same time prevents pe es Increases efficiency and accuracy. 

full information 


THE DYKEM COMPANY, 1S303F North 11th St., St. Louis 6, Mo. 








In Canada: 2466 Dundas St. West, Toronto, Ont. 
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A HALLMARK OF PRECISION that inspires the E-M-C 
craftsman to vigilantly maintain his highest standards 
of workmanship in building the finest and most de- 
pendable of Fractional Horsepower Motors. * 


With a vast accumulation of orders awaiting produc- 
tion, E-M-C is adhering to the fairest policy by sup- 
plying the needs of our established customers first. 
Hence quality will not be sacrificed to attain quantity 
production. 

* One-Fifteenth H.P. is Largest Motor We Manufacture. 


ELECTRIC MOTOR 
CORPORATION 


Division Howard Industries, inc. 
Racine, Wisconsin 


RS FOR ALL iMDuSTpy 
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The Sorensen NOBATRON pro- 
vides a new source of DC voltages 
regulated at currents previously 
available only with batteries. 


Six standard NOBATRON models 
operate on a 95-125 volt AC 
source of 50 to 60 cycles and 
provide currents of 5, 10, and 
15 amperes at output voltages 
of 6, 12, or 28. 


ideally suited for critical ap- 
plications where constant DC 
voltages and high currents are 
required, the NOBATRON main- 
tains a regulation accuracy of 
VY of 1°, RMS of 1°/, and has 
a recovery time of 1/5 of a 
second. 


Investigate the many advantages of Sorensen 
regulators applied to your unit. Write today 
for your copy of the new complete Sorensen 
catalog S-E. It is filled with schematic draw- 
ings, performance curves, photos, and contains 
in detail, ‘Principles of Operations." 


SORENSEN & COMPANY, INC. 


STAMFORD, CONNECTICUT 


COMP ANY A LINE OF STANDARD 


uP TO 


SPECIAL UNITS DESIGN 
ELECTRONIC AND IND 


| REGULATORS. VOLTAGE. 


| Cramer Co., R. W., 


General Electric Co., Apparatus Dept., 
Schenectady 5 me 


| Micro Switch Corp., Freeport, Ill. 


National Acme Co., 170 E. 13lst, Cleve- 
land 8, Ohio. ‘‘Namco.”’ 


| Square D Co., 4040 N. Richards, Mil- 


waukee 12, Wis. 


| Trumbull Electric Mfg. Co., Plainville, 


Conn. 
Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


PYROMETERS, POTENTIOMETER 
Bristol Company, Waterbury 91, Conn. 
J-B-T Instruments, Inc., 437 Chapel, 
New Haven 8, Conn. 
Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave., S., Minneapolis 8, Minn. 


REACTORS. See Transformers 
RECEPTACLES. See Plugs and Re- 
ceptacles; Sockets and Receptacles; 
Plugs, Jacks, etc. 


RECTIFIERS, ORY METALLIC 


| Cambridge Thermionic Corp.. 453 Concord 


Ave., Cambridge 38, Mass. (Copper 
Oxide) 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 
Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. (Selenium) 
General Electric Co., Section Y52-322, 
Appliance & Merchandise Dept., Bridge- 
port 2, Conn. (Copper Oxide, Selenium) 

**Tungar.”’ 
Mallory Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium Copper Sulphide) 
=~ Receptor Co., Inc. i Dest. §-17, 251 
19th, New York 11, (Selenium) 
“Gelectron.” 


| Selenium Corp. of America, 1719 W. Pico 


Blvd. ee Angeles 15, Calif (Selenium) 


Unimax Switch Corporation. 460 W. 34th 
St., New York 1, N. Y. 


| Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 30, Pa. (Copper Oxide) 
**Rectox.”’ 


RECTIFIERS, MERCURY ARC 

Federal Telephone ~“. Radio Corp., 67 
Broad, New York 4, me 

General Electric Co., iacoastety 5, N. Y¥. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa 


REEL, CORD 
Vacuum Cleaner Corp. of America, 1724 
W. Indiana Ave., Philadelphia 32, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostats. 


See also 


Transformers, Variable-Voltage) 

Burlington Instrument Co.. 512 Fourth 
-Burlington, Iowa. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

General Electric Oe, Apparatus Dept., 
Schenectady 5, N. 

R-B-M Division, ace Wire Corp., Dept 
D, Logansport, Ind. 

Sola Electric Co., 
Chicago 14, Ill. 

Sorensen & Co., Inc., 
**Increvolt.”’ 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y 


2525 Clybourn Ave., 


Stamford, Conn 


RELAYS and CONTACTORS 

Adams & Westlake Co., Elkhart, Ind 
(Mercury) ‘‘Adlake.’’ 

Allen-Bradley Co., 1316 8. Second. Mil 
waukee 4 Vis. 

American Gas Accumulator Co., Elizabeth. 
N. J. ‘‘Agastat.’ 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Delay, Thermostatic Metal. 
Bulb Type) 

Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conn. 

Automatic | Switch Co., 49-B E. 11th, New 
York, N. 

Automatic Temperature Control Co., Ine... 
Logan St. & Germantown Ave., Phila 
delphia 44, Pa. 

Barber-Colman Co., Kockford, IIl. 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (Mercury & 
Micro-adjustment) 

River St., Center 

brook, Conn. (Time Delay) 

Davis & Co., Dean W., 1006 First, 
Kentland, Ind. 

Durakool Ine., 1010 N. Main, Elkhari. 
Ind. (Mercury) 

Edison, Inc., Thomas A., Instrument Div.. 
13 Lakeside Ave., West Orange, N. J 
(Thermal) 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Federal Telephone and Radio Corp., 67 
Broad St.. New York 4, N. Y. 

General Electric Co., 
Schenectady 5, N. ¥. 

Guardian Electric, 1627P W. Walnut, Chi- 
eago 12, Til. 

Haydon Mfg. Co., Inc., Forestville, Conn. 
Time Delay) 

Leach Relay Co., 5915 Avalon Bivd., Los 
Angeles 3, Calif. (Electronic) 

Mercoid Corp., 4223 W. Belmont Ave., 
Thicago 41, 

Phillips Control Corp., 612 N. Michigan 
Ave., Chicago, Iil. 

Potter & Brumfield Sales Co., 549 W. 
Washington Bivd., Chicago 6, "TL 


Apparatus Dept., 


R-B-M Division, Essex Wire Corp., Dept. 
D, Logansport, Ind. 

— —— Co,, 1751 W. Market, Beth- 

Sigma Instruments, Inc., 60 Ceylon, Boston 
21, Mass. 

Sterling Engineering Co., Inc., Laconia, 


x Ine., Philadelphia 7, Pa. 
Trumbull Electric Mfg. Co., Plainville, 


Conn. 
Ward Leonard mow Co., 34 South 8t., 
Mount Vernon, N. 

Westinghouse Thocirie’ Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Time Delay) 
Weston Electrical Instrument -» 58 

Frelinghuysen Ave., Newark 
Zenith Electric Co., 152 W. Walton, Chi- 
cago, Ill. 


REMOTE CONTROLS. See Push But- 
ton Stations; Relays and Oon- 
tactors; Switches. 


RESISTANCE ALLOYS 

Driver-Harris Co., Harrison, N. J. 
“Chromax,’’ ‘‘Nichrome.”’ 

Hoskins Mfg. Co., Detroit 8, Mich. 
“*Chromel.”’ 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


RESISTANCE LINE CORDS , 

General Electric Co., Appliance & Mer- 
chandise Dept., Bridgeport 2, Conn. 

Ohmite Mfg. Co., 4806 Flournoy, Chicago 
44, Ill. “*Cordohm.”’ 


RESISTANCE WIRE. 
sistance. 


See Wire, Re- 


RESISTORS, INSTRUMENT and 
RADIO 

Aerovox Sead, New Bedford, Mass. 
*‘Slideohm,”’ **Pyrohm.*’ 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 12, 
es (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. Y¥ 

Electrical Reactance Corp., Franklin- 
ville, N. Y. “Hi-Q@”’ 

Hardwick, Hindle, Inc., Newark 5, N. J. 

Hartford Element Co., Inc.. 276 Windsor, 
Hartford 5, Conn. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

ene 5 Co., Ine., P. R., Indianapolis 
6. Ind. 

Ohmite Mfg, Co., 4906 Flournoy, Chicago 
44, Ill, ‘Brown Devil,”” “Corrib,” 
“Dividohm,”” “Rite Ohm,”’ ‘‘Wirewatt.’” 

Sprague Electrie Co., North Adams, Mass. 
**Koolohm.’’ 

Stackpole Carbon Co., St. Marys, Pa. 

Tuttle & Co, H. W., Adrian, Mich. 
(Strip) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, > ; 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


RESISTORS, POWER CIRCUIT 

Aerovox Corp., New Bedford, Mass. 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Electrical Reactance Corp., Franklinville, 
a **Hi-Q.”’ 

General mae we 
Schenectady 5. ¥. 

International aieatens Co,, 401 N. Broad, 
Philadelphia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind, 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
cago 44, > 

Sprague Electric Co., North Adams, Mass. 
‘‘Koolohm,”’ ‘‘Megomax.’’ 

Ward Leonard Electric Co., 384 South, 
Mount Vernon, N. Y. 


Apparatus Dept., 


—- INSTRUMENT and 
RADIO 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. ¥. (Bulb Type) 

Clarostat Mfg. Co., Inc., 285 N. 6th, 
Brooklyn, N. Y. 

Euclid Electrie & Mfg. Co., 1335 Chardon 
Rd.. Cleveland 17, Ohio. 

Hardwick, Hindle, Inc., Newark 5, N. J. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

a 1 & Co., Inc., P. R., Indianapolis 
6, Ind. 

Ohmite Mfg. Co., 4806 Flournoy, Chi- 
eago 44, Ill. 

Ward Leonard Electric Co., 384 South, 
Mount Vernon, N. Y. 


RHEOSTATS, POWER CIRCUIT 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Electrical Manufacturing Co., Lake at 
Fourth, Racine, Wis. (Foot & Knee 
Control) 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. 

International Resistance Co., 401 N. Broad, 
Philadelphia 8, Pa. 

National Electric Controller Co., 5309 
Ravenswood Ave., Chicago, IIl. 

Ohmite Mfg. Co., 4806 Flournoy, Chicago 


44, Ill. 
Rex Rheostat Co., Baldwin, L. I., N. Y. 
Ward Leonard Electrie Co., 84 South, 
Mount Vernon, we 
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Investigate (YT Ree} The Glass-Base Protective Spray Coat 


In color, texture and durability, SILCO stands absolutely alone. As a finish 


for steel and brass, its results are truly remarkable. Though easily sprayed on 




















with regular equipment, when baked it takes on the hardness of glass. 


SILCO withstands heat up to 1000° F., is impervious to dampness and corro- 
sive gases, and has high resistance to abrasion and impact. It comes in any 
color and in two pleasing eggshell finishes. The application is simple. Spray 
it on and dry it at 200° F. Then 
bake in any industrial oven at 
350 F°. The result will amaze 


you! Samples on request. 


A deep-penetrating 1-bath Oxide Black that gives iron and all steels except stainless 
BLACK a dense, permanent black. Penetration, .0001”. Very flexible. Products may be 
formed after processing. An effective rust inhibitor and a good bond for paints and 
MAGIC lacquers. Chemical reaction at 300° F. There are also BLACK-MAGIC baths for 
zinc, copper, brass and cadmium. Samples and the “Black Book” on request. 
NEW YORK CITY: ‘ CLEVELAND: ‘ 
i tenes ViITCHELL-BRADFORD CHEMICAL COMPANY piehheiiieeies 
> MODERN METAL FINISHES PHILADELPHIA: 
C. D, Bamilves. st. . Albert Prints, Germantown 
Fayetteville, N. Y. [CHICAGO OFFICE: 131 W. Jockson Bivd. | 
BLACK-MAGIC OXIDE BLACKING SALTS } SILCO Glass-Bese PROTECTIVE COATING 
ST. LOUIS: WITCH-DIP & WITCH-O1L FINAL FINISHES ey HEAT TREATING SALTS. CLEANERS. ETC. DALLAS, TEX.: 
G. S$. Robins & Co. Texokana Supply Co. 





si 5- - 0) W spetos 


_ for Threading, Inching, Close Inspection? 








RELIANCE Vx*xS DRIVE 


Slow speeds for inching, threading or close 
inspection of work in progress are provided 
efficiently by Reliance V*S Drive. And this 


aged, pace-aving All-electric, Adjustable-speed Drive operating 
a Petes o— from A-c. Circuits offers you truly stepless 
SS. speed changes. Write for Bulletin 311. 





RELIANCE ELECTRIC & ENGINEERING COMPANY . 
1054 IVANHOE ROAD . CLEVELAND 10, OHIO 


les Kegertesen HEMT LIL TTS Ld TAT 
309 EIGHTH AVENUE, LAKE CITY, MINN. ecaanindaatahabadsadsed —_— 
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COMPRESSION AND INJECTION — 


QD Bandtes.. 


o* 


Tooled to build efficient molds for fast economical 


production . 


millions of Customolded parts . . . 


. Experienced in planning and delivering 
Skilled in meeting 


precision specifications on difficult operations. Name your 
Customolding requirements. Midwest will measure up. 


oWiclwesteHoldinge 


\ ann eManufacturing company e 


SUIGIOW WOLSND GNV SuInNvVWwa' 


333 N. WHIPPLE ST.* CHICAGO 12 *PHONE: KEDzie 1057 


IN STOCK! 


STAINLESS STEEL 
FASTENING DEVICES 


Prompt Delivery of 


Specials and Standard Items 


When you need non-corrosive fast- 
ening devices. write or ‘phone All- 


metal first. 


Chances are we have 


them ready for shipment. Write for 
our estimate today. We stock . 


Cap Srews 


Nuts Pipe 


Fittings 


Machine Screws Wood Screws . 


Bolts 


Washers 


Rivets 


Taper Pins ° 


Cotter Pins 


Wing Nuts etc. 


Send for FREE CATALOG 


ALLMETAL SCREW PRODUCTS CO., Inc. 


33 Greene Street, New York 13, N. Y. 


This new, 83-page 
catalog helps you 
pick the correct size 
and type of non- 
corrosive fastening 
device for any par- 
ticular job. Includes 
stock sizes, typical 
specials, engineer- 
irg data, etc. Make 
request on company 
letterhead, please. 


Write to 
DEPARTMENT EL 


RINGS, COLLECTOR 


| Hillsdale Commutator Co., Hillsdale, Mich. 


| Makepeace Co., D. E., 


| Wilson Co., 


Attleboro, Mass. 
(Precious Metal) 


Wesche Electric Co., B. A., 1626 Vine, 
Cincinnati 10, Ohio. ‘‘Welco.” 

H. A., 105 Chestnut, Newark 

5, N. J. (Precious Metal) 

RINGS, RETAINER and SNAP 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. ‘Snap Clip.”’ 

Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

— Lock Washer Co., Newark 5, 


| Waldes Kohinoor, Ine., 47-10 Austel Place, 


Long Island City 1, N. Y. ‘*Truare.” 

RIVET SETTING MACHINES 

Chicago Rivet & Machine o.. 
Jackson Blvd., Bellwood, 


9609 W. 


| Milford Rivet & Machine hy ‘en Bridge- 


port Ave., 
RIVETS. See Fasteners. 


ROLLER BEARINGS. 
Ball and Roller. 


Milford, Conn. 


See Bearings, 


| ROTARY CONVERTERS. See 


| & Co., Inc., 


| Scovill Mfg. Co., 


| SCREWS. 
SEALING COMPOUNDS. 


Generators. 


RUBBER and RUBBER PRODUCTS 
Getta. B. F., Dept. EM-17, Akron, 
0. 
United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


SAWS, COMMUTATOR. 
mutator Saws and 


See Com- 
Slotters. 


SCREW-DRIVING MACHINES 
Lead-All Products Co., 24 E. 2lst, New 
York 10, N. Y. 


SCREW MACHINE PRODUCTS (See 
also Fibre; Plastics) 
70 Baker, Providence, 


Mitford Rivet & Machine Co., 871 Bridge- 
port Ave., Milford, Conn, 

National Acme Co., 170 E. 18lst, Cleve- 
land 8, Ohio. 

Peck Spring Co., Plainville, Conn. 

Waterville Serew Prod- 

Waterville 48, Conn. 


See Fasteners. 


ucts Div., 


See Oe 
ment; Waxes and Compounds. 


| SEALS, OIL and GREASE 


Garlock Packing Co., Palmyra, N. Y. 
“*Klozure.’ 


Gits Bros. Mfg. Co., 1840 8. Kilbourn 
Ave., Chicago 23, Ill. 


SELECTOR SWITCHES. See Switches. 


SELENIUM RECTIFIERS. See Recti- 
fiers, Dry Metallic. 


SEQUENCE CONTROLS. See 
Switches; Timers. 


SHAFTING, FLEXIBLE. See Flexible 
Shafting. 


SHEETS, ELECTRICAL. 
Electrical. 


SHUNTS, INSTRUMENT. See Instru- 
ments and Accessories. 


SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilot and Indicator. 


SILK, VARNISHED. See Fabrics, 
Insulating. 


SILVER and SILVER ALLOYS (See 
also Contacts) 
(For Solder, see Brazing Alloys, Silver) 
ae & Co., Inc., 118 Astor, Newark 5, 


Brainin Co., C. 8., 288 Spring, New 
York 18, N. ¥. 

Fansteel Metallurgical Corp., North Chi- 
cago, 

General Plate Div., Metals and Controls 
Corp., Attleboro, Mass. 

Henty AS Harman, 82 Fulton, New York 


seinen Co., D. E., Attl , Mass. 
ne Co., Inc., P. R., Indianapolis 
. In 


SLATE 
Portland-Monson Slate Co., Portland, Me. 


SLEEVE BEARINGS. See Bearings 
and Bushings. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Varnished 


SLEEVING and TAPE, ASBESTOS 

Insulation Manufacturers -- 565 W. 
Washington Bivd., Chicago 6, 

Mitchell-Rand Insulation Co., Ine., 61 
Murray, New York 7, N. ¥ 


See Steel, 


SLIDE RULES, CALCULATING 


| Keuffel & Esser Co., Hoboken, N. J. 


, Gibson Co., William D. 


SLOT INSULATION. See Fabrics, 
Insulating; Mica; Paper, Insulating; 
Tubing ” Sleeving, Varnished. 


SLOTTERS, MICA. 
Saws and Slotters. 


SOCKET SCREW and WRENCH KITS 
Standard Pressed Steel Co., Box 594, 
Jenkintown, Pa. ‘‘Hallowell.”’ 


SOCKETS and RECEPTACLES, 
INCANDESCENT LAMP 
Arrow-Hart & Hegeman Electric Co., 103 
Hartford, Conn. 
, 1713 W. Hubbard, Chi- 


. (Pilot) 
General Electric Co., Appliance & Mer- 
chandising Dept., Bridgeport 2, Conn. 
McGill Mfg. Co., Inc., Valparaiso, Ind. 


“*Levolier.”” 


SOCKETS, FLUORESCENT. See 
Fluorescent Lamp Auxiliaries. 


SOCKETS and ADAPTERS, RADIO. 
See Plugs, Jacks, Receptacles, 
Sockets. 


SOLDER, SELF-FLUXING 
(For Silver Solders, See Brazing 
Alloys) 

Federated Metals Div. American Smelting 
& ae Co., 120 Broadway, N. Y., 


Kester, Solder Co., 4209 Wrightwood Ave., 
Chicago 89, Ill. “‘Acid-Core,”’ *Rosin- 


Ruby Chemical Co., 60 McDowell, Colum- 
bus 8, Ohio. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 
Burnley Battery & Mfg. Co., North East. 


Pa. 

Chase Brass & Copper Co.. Inc., Water- 
bury 91, Conn. 

du Pont de Nemours, Inc., E. I., Wilming- 
ton 98, Del. 

Kester Solder Co., 4209 Wrightwood Ave., 
Chieago 39, IIL 

Ruby Chemical Co., 60 McDowell, Co 
lumbus 8, Ohio. 


SOLDERING !RONS 

Electric Soldering fron Co., 
Elm, Deep River, Conn. 

General Electric Co., appara, Dept.. 
Schenectady 5, N. 

Hexacon Electric Co., Tin W. Clay Ave., 
Roselle Park, N. J. 

Ideal Industries, Ine., 1008 Park Ave., 

. Il. “Thermo-Grip” Grip 
Tools. 

Sound Equipment Corp. of Calif., 3008 
San Fernando Road, Glendale 4, Calif. 
“*Kwikheat.”’ 

Stanley Electric, New Britain. Conn. 

Vulean Electric Co., Danvers 3, 
**Mercury.”” 


See Commutator 


SOLDERLESS CONNECTORS. See 
Connectors, Wire & Cable 


SOLENOIDS 
Agemetts Se Co., 49-B E. llth, New 


York, N. Y. 
& Co., Dean W., 1006 First, 


Davis 
Kentland, Ind. 

Eastern Air Devices, Inc., 132 Filat- 
bush Ave., Brooklyn 17, N. Y. 

Electrie Auto-Lite Co., Toledo 1, Ohie 

General Electric fs Apparatus Dept., 
Schenectady 5, N. Y. 

Guardian Electric, 1627P W. Walnut 8t., 


Chicago 12, 
170 E. 13lst, Cleve- 


National Acme Co., 
land 8, Ohio. “‘Nameo. 
612 N. Michigan 


Phillips Control Corp., 
Ave., Chicago, Ill. 
Struthers-Dunn, Inc., Philadelphia 7, Pa. 
—_ Coast “Electrical Mfg. Co., ‘10008 

8. Main, Los Angeles 8, Calif. “Wesco.” 


SPEED INDICATORS. See 


Tachometers. 


SPEED REDUCERS 
For Motorized Units, see Original 
Equipment, Motor Specifications, 
elsewhere in this issue. 


Senta Mis. Co., 556 W. Monroe, Chicago 


Kaelin Electric Co., 1421 8.. Los Angeles, 
Los Angeles 15, Calif. 


SPLICING GUM and TAPE. See 
Tape, Friction and Splice. 


SPRINGS, COIL and FLAT 
Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 


American Steel & Wire Co., Cleveland, 

Ohio, “‘USS.’ 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 

Cuyahoga Spring Co., 10270 Berea Road, 
Cleveland 2, Ohio. 

Garrett Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

(Div. Associated 

Spring Corp. ), 1800 Clybourn Ave., Chi- 
cago 14, Ill. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Instrument Specialties Co., Ine, 254 
Bergen Blvd., Little Falls, N. J. 


ELECTRICAL MANUFACTURING 





oe 


By carefully evaluating such factors as electrical and 
mechanical functidns, cost of material, and cost of 
assembly, Gibson engineers will help you decide the 
best method of attaching electrical contacts to your 
particular contact assembly. This service is available 
whether we supply you with complete contact assem- 
blies or whether we send you contacts for assembling 
in your plant. Write for details. 


ij 


A 
eer ete acne s 


GIBSON ELECTRIC arn nN 
8349 Frankstown Ave., Pittsburgh 21, Pa. 


Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


Quarries: 


Portland, Maine Monson, Maine 


HIGHEST QUALITY 
FOR 48 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N.J. Canadian Plant: Brantford, Ont. 
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BURNDY 


revo. 


— Available in a wide variety of types to meet 
Mt NM ede lame me 
tuto eal Me Mage sda 
Write for catalog. 


BURNDY ENGINEERING CO., INC. 
107 Bruckner Blvd., New York 54, N. Y. 


In Canada: Canadian Line Materials, Ltd., Toronto 13 


QIKLUG 
QA-B 


VERSILUG 
7 





TwO TYPES 
1200° Sheath 
750° Sheath 


VULCAN 
FLAT] HEATING UNITS 


Seamless. 

Single or Three-heat. 

Standard widths—%4”, 1”, 142”. 
Practically any length up to 120”. 
With or without mounting holes. 

6. Special shapes for unusual applications. 


If you have a problem involving electric heating units— 
flat—cartridge—innerseal—tubular or special—write us. 
We like problems. 


VULCAN ELECTRIC COMPANY 
DANVERS 2, MASS. 


Makers of a wide variety of Heating Elements 
for assembly into manufacturers’ own products 
and of Heating Specialties that use electricity 


1. 
= 
3. 
4. 
5. 


Sturdy strength to withstand thermal and physical shock 
is the outstanding characteristic of this heavy duty insu- 
lator. Also, it embraces every recognized advantage of 
high quality porcelain. It resists arcing and high volt- 
age. It is unaffected by heat, cold, fumes, moisture and 
most acids. It will not carbonize nor corrode under long 
years of service. And it is typical of Universal engineer- 
ing and craftsmanship in producing porcelain insulators 
designed for specific applications. Put the advantages of 
porcelain to work in your products. A Universal engineer 
will be glad to consult with you. No obligation, of course. 
Write or wire. 


me UNIVERSAL 


1540, EAST FIRST STREET 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


TRADE MARK 


| Barnes Co., 


Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Peck Spring Co., Plainville, Conn. 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Ps. 

Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 


STAINLESS STEEL. See Steel, 
Commercial Forms and Grades. 


STAMPINGS, METAL 

Accurate Spring Mfg. Co., 3817 W. Lake, 
Chicago 24, Ill. 

American Brass Co., Waterbury 88, Conn. 
Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Chase Brass & Copper Co., Inc., 

bury 91, Conn. 

Dante Electric Mfg. Co., Bantam, Conn 

Colgate Mfg. Corp., Amityville, N. Y. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio. 

Gibson Co., William D. (Div., Asso- 
ciated Spring Corp.), 1800 Clybourn 
Ave., Chicago 14, Ill. 

Garrett & Co., Inc., George K., 1421 Chest- 
nut, Philadelphia 2, Pa. 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Pressed Stee] Co., Lansdale, Pa. 

Instrument Specialties Co., Inc., 254 Ber- 
gen Blvd., Little Falls, N. J. 

Linden & Co., Inc., 70 Baker, Providence, 
R, I 


Patton-MacGuyer Co., 17 Virginia Ave., 
Providence 5, R. 1. 
Raymond Mfg. Co., Div., 
Spring Corp., Corry, Pa. 
Reliable Spring & Wire Forms Co., 3167 
Fulton Road, Cleveland 9, Ohio. 
Scovill Mfg. Co., 18 Mill, Waterbury 91, 


Conn. ‘ 
Wenco Mfg. Co., 1136 W. Hubbard, Chi- 


cago 22, Ill. 
Whistler & Sons, Inc., 8. B.. 752 Mili- 
612 Barber 


tary Road, Buffalo 17, N. Y 
Ave., Worcester 6, Mass. ‘“Presteel.”’ 


Water- 


Associated 


Worcester Pressed Steel Co., 


STAMPINGS, NON-METALLIC 

Baer Co., N. S., 7-11 Montgomery, Hill- 
side, N. J. (Fibre) 

Freeway Washer & Stamping Co., 4915 
Grant Ave., Cleveland 5, Ohio (Plastics) 


STARTERS, FLUORESCENT. 
Fluorescent Lamp Auxiliaries. 


STARTERS, MOTOR. See Controllers 
Motor. 


See 


1 / 
STEATITE. See Ceramics. 


STEEL—Commercial 
Grades 
Alloy 
Bars 
Carbon 
Coated 
Sheets and Strips 
Enameling 
Stainless (N) 
Cold Rolled Only (0) 
Tubing (T) 
(See also Steel, Electrical; also Wire, 
Bteel) 


Barnes Co., Wallace (Div. Associated 
Spring 


Corp.), Bristol, Conn. (S8-CO) 
(Spring) 


Carnegie-Illinois Steel Corp., 619 Carnegie 
Bldg., Pittsburgh 80, Pa. “USS,” 
**Vitrenamel”’ (B-AC) (8-ACDEN) 
(T-ACN) 

Carpenter Steel Co., 115 W. Bern, Read- 


ing, Pa. (T-N) 
Cold Metal Products Co., Youngstown 1, 
“CMP Thinsteel” (S-ACNO) 


Forms and 


Ohio. 

Follansbee Steel Corp., Pittsburgh 30, Pa. 
(S-CO) (Clad) 

Granite City Steel Co., Granite City, Ill 
(S-CEN) (Clad) 

a he Sons Co., John A. Trenton 2, 


Ryerson & Son, Inc., Joseph T., Chicago, 
Til. (BS-ACIEN) (T-ACN) 
Superior Steel Corp., Carnegie, Pa. (S) 


Worcester Pressed Steel Co., 612 Barber 
Ave., Worcester 6, Mass. ‘‘Presteel’’ 
(8-ACO) 


STEEL, ELECTRICAL (Silicon), 
Sheets and Strips 

Carnegie-Illinois Steel Corp., 619 Carnegie 
Bidg., Pittsburgh 30, Pa. ‘“‘U8s.” 

Follansbee Steel Corp., Pittsburgh 30, Pa. 

Granite City Steel Co., Granite City, Ill. 


STRAIN RELIEFS. See Grips and 
Clamps, Stain Relief. 


STRIPPERS, WIRE 
Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Til. 
Lead-All Products Co., 24 E. 2ist, New 
York, 10, N. Y. 
d Co., 2224 8. State. 
**Colonial.”” 
w. Hubbard, Chi- 


East Cleveland, Ohio. 


STRIPPING and CLEANING COM- 
POUNDS 


Oakite Products, Inc., 18-H Thames, New 
York 6, N. Y. 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 

Aircraft-Marine Products, Inc., 1521-35 N. 
Fourth, Harrisburg Pa. “A oe 

Baer Co., N. 8., 7-11 Montgomery, Hill- 
side, N. J. 

Burke Electric Co., 372 W. 12th, Erie, Pa. 

Cambridge Thermionic Corp.. 453 Concord 
Ave., Cambridge 38, Mass. 

Chase Brass & Copper Co., 
bury 91, Conn. 

Federal Telephone and Radio Corp., 67 
Broad, New York 4, N. Y. 

Howard B. Jones Div., Cinch Mfg. Corp., 
2460 W. George, Chicago 18, Ill. 

Millen Mfg. Co., Ine., James, 150 Ex- 
change, Malden, Mass. 

Northern Industrial Chemical Co., 7-11 
Elkins, South Boston 27, Mass. 

em Electric Mfg. Co., Plainville, 

in. 


Inc., Water- 


SUPPORTS, CABLE. See Wire & 
Cable Loop Supports. 


SWITCHES, AUTOMATIC and 
MANUAL 
Float (Liquid Level) 
Limit (Snap-Action) 
Magnetic 
Mercury 
Pressure (Diaphragm) 
Thermal 
Time 
Transfer 
Vacuum 
Canopy and Fixture 
Foot ( 
Heater (Series Multiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 
Push Button Snap 
(Toggle, Slide, Rotary) (P) 
Remote Control (R) 
Selector (Rotary Tap) 
Through-Coerd Snap 
Push Button Station 
(See also Circuit Breakers; Push Button 
Stations; Controllers, Motor; Relays; 
Timers) 


Allen-Bradley Co., 1316 8. Seeond, Mi)- 
waukee 4, Wis. (ACEFJPR) 

Arrow-Hart & Hegeman Electrie Co., 103 
Hawthorne, Hartford, Conn. (ACDHK- 


MPRT) 

Automatic Switch Co., 49-B E. llth, New 
York, N. Y. (CHR) 

Automatic Temperature Control Co., Inc., 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. (CFG) 

Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (N) 

Cramer Co., R. W., River St., Centerbrook, 
Conn. ‘‘Sauter’’ (G) 

Crouse-Hinds Co., Syraeuse 1, N. Y. (PR) 

Durakool, Inc., 1010 N. Main, Elkhart, 
Ind. (D) 

Edison, Inc., Thomas A., Instrument Div., 
e Lakeside Ave., West Orange, N. J. 


(F) 

Euclid Electric & Mfg. Co., 1835 Chardon 
Road, Cleveland 17, Ohio (Euclid) 
(LRW) 

Federal Electric Products Co., 50 Paris, 
Newark 5, N. J. (D) 

Federal Telephone and Radio Corp., 67 
Broad St., New York 4, N. Y. (NS) 
Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

““‘Thermoswitch” (F) 
Fries Instrument Div., Bendix Aviation 
Baltimore 4, 


Corp., 1456 Taylor Ave., 
Ma. “Amptrol.”’ 

General Electric Co., Section 676-145 
Apparatus Dept., Schenectady 5, N. Y. 
“Switchette’” (ACDEFGHKMOPRST) 

Guardian Electric, 1627P W. Walnut 8&t., 
Chicago 12, Ill. (CFGHN) 

epee Electric Co., 99 Plum, Trenton, 


N. J. ‘“‘Heco” (0) 
Ideal Industries, Inc. 1008 Park Ave., 
Sycamore, Ill. (L) 
I-B-T Instruments, Inc., 437 Chapel, New 
Haven, Conn. (8) 
Littelfuse, Inc., 4798 N. 
, Chicago 40, Ill. (D) 
Mfg. Co., Inc., Valparaiso, Ind. 
» “Twi-Lite’” (KP) 
Mallory & Ce., Ine., P. E., Indianapolis 
6, Ind. (GNPS) 
Master Electrie Ce., Dayton 1, Ohie (C) 
Mercoid Corp., 42283 W. Belmont Ave., 
Chicage 41, Tl. (ACDEF) 
Freeport, Ill. ‘Temp 


Micro Switch Corp., 
Cop” (BFLS) 

Minneapolis-Honeywell Regulater Co., 2685 
Fourth Ave. 8., Minneapolis 8, Minn. 
*‘Con-Tac-Tor’’ (BDEF) 

Mu-Switelf Corp., Canton, Mass. 

National Acme Co., 170 BE. 181st, Cleve- 
land 8, Ohio. ‘‘Namco’ (BP) 

Ohmite Mfg. Co., 4806 Flournoy, Chicago 
44, Tl. (8) 

Powrex Switch Co., P. O. Box 206, Water- 
town 72, Mass. (B) 

R-B-M Division, Essex Wire Corp., Dept. 

Ind. (CK 


D, leg (CK) 
Robertshaw Co., Youngwood, 


Pa. (FM) 

Roller-Smith Ce,, 1751 W. Market, Beth- 
lehem, Pa. (8) 

Slater Electric & Mfg. Co.. 82-63—56th, 
Woodside, N. Y. (P-Kotary) 

Spencer Thermostat Co.. 102 Forest, 
Attleboro, Mass. “*Klizon” (EF) 
Square D Go., 4040 N. Richards, Milwau- 
kee 12, Wis. (ACEFLOPR) > 

‘a. 


Stackpole Carbon Co., St. Marys, 
(P-S8lide) 


ELECTRICAL MANUFACTURING 
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ACCURACY @ PRECISION @ REASONABLE CHARGES 


Modern Equipment and Factory 
NO SCREW MACHINE PARTS 


PATTON-MacGUYER COMPANY 


177 Virginia Avenue, Providence 5, R. I. 
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full information regarding 
installation. Complete en- 
gineering data mailed 
upon request. 









MALL TOOL COMPANY 
7827 South Chicago Avenue, Chicago 19, Illinois 
Offices in Principal Cities 


FOR ELECTRIC HEATING APPLIANCES See our advertisement in The Saturday Evening Post, April 5 


PORTABLE 
POWER TOOLS 
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DO YOU KNOW WHEN AND 
WHERE TO USE THESE 14 


SPRI 


me 
= 
ax 
=> 
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3 PHOSPHOR BRONZE 


ATERIALS? 


| Minnesota Mining & Mfg. 
6, Minn. ‘“‘Scoteh.”’ 


“4 THERMOSTAT METAL 


ee Se 


Ey 
| 


ey 
THERMOSTAT METAL 
py 
MOLYBDENUM 
Ey 
NITRALLOY 


SILICO MANGANESE 


| Z NICKEL }| 


| 
| 
| 
| 


} 


TUNGSTEN 


BERYLLIUM COPPER 
NICHROME OR CHROMEL 
INCONEL | 


Somewhere in this list may lie the answer to better spring 
performance for your mechanism. Based on a knowledge of 
what these materials will do under conditions of corrosion, 
atmospheric changes or conductivity, Raymond engineers 
can recommend springs designed and built for specific 
service. Check your specifications with Raymond today for 


safety and service. 


1-9 -0e -V wn 0-0) 
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WIRE FORMS 
RAYMOND MAN 


SMALL STAMPINGS 


UFACTURING CO 


N 


| TEMPERATURE CONTROLS. 


eras Inc., Philadelphia 7, Pa. 
Telechron, Inc., Dept. H, Ashland, Mass. 


(G) 

Trumbull Electric Mfg. Co., Plainville, 
Conn. (CFOP) 

Tuttle & Kift, Inc., 1823 N. Monitor Ave., 
Chicago 89, Ill. (M) 

Unimax Switch Corporation. 460 W. 34th, 
New York 1, N. Y. (B) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y¥. (ACEFP) 

Westinghouse Electric Corp., P. O. Box 
866, Pittsburgh 30, Pa. (ACFGHOP) 

Zenith Electric Co., 152 W. Walton, 
Chicago, Ill. (CGH) 

TACHOMETERS 

Bristol Co., Waterbury 91, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Reliance Electrie & Engineering Co., 1054 
Ivanhoe Road, Cleveland 10, Ohio. 


Weston Electrical Instrument Corp., 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL 
National Band & Tag Co.. 
Newport, Ky. 


TAPE, ADHESIVE and COIL 
FASTENING 
Insulation Manufacturers Corp., 565 
Washington Blvd., nw S = 
~ © 


582 


Dept. 9-423, 


w. 
Paul 


TAPE, INSULATING. See Fabrics, 
Insulating; Sleeving and Tape, 
Asbestos; Tape, Friction and 
Splice; Tape & Sheeting. 


TAPE, FRICTION and SPLICE 
General Electrie Co., Appliance & Mer- 
chandise Dept., Bridgeport 2, Conn. 
— B. F., Dept. EM-17, Akron, 

0. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Irvington Varnish & Insulator Co., Irving 
ton 11, N. J. 

Mitchell-Rand Insulation Co., 51 
Murray, New York 7, N. Y. 

United States Rubber Co., 1230 Avenue 
of the Americas, New York 20, N. Y. 


TAPE, MAGNETIC RECORDING. See 
Magnetic Recording Tape. 


TAPE, MICA. See Mica 


TAPE and SHEETING, SYNTHETIC 
RESIN 

New Jersey Wood Finishing Ce., Wood 
bridge, N. J. ‘‘Vartex.’’ 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


Inc., 


See 
Switches; Thermostats. 


TERMINAL BLOCKS. 
Terminal. 


TERMINALS. 
Terminals. 


TESTING INSTRUMENTS. 
Instruments. 


THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 
General Electric Co., 
Schenectady 5, N. Y. 
Hoskins Mfg. Co., Detroit 8, Mich. 
J-B-T Instruments, Inc., 4387 Chapel, 
New Haven 8, Conn. 
Littelfuse, Inc., 4793 N. Ravenswood 
Ave., Chicago 40, Ill. 
Rockbestos Products Corp., 
New Haven 4, Conn. 
Westinghouse Electric Corp., 
868, Pittsburgh 30, Ps. 


THERMOMETERS 
Electric Auto-Lite Co., Toledo 1, Ohio 
Comieney- Suman Machine Co., Rochester 


United States Gauge Div., American Ma- 
chine & Metals, Inc., Sellersville, Pa. 
Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 

“*Max-Min.” 


THERMOPLASTIC WIRE. 
and Cable, Insulated. 


See Strips, 
See Lugs and 


See 


Apparatus Dept., 


830 Nicoll, 
P. O. Box 


See Wire 


THERMOSTATIC BIMETALS 
Brainin Co., C. 8., 2383 Spring, New 
York 18, N. Y. 
=e Corp., 547—39th, Union 


Chace W. M., 1608 Beard Ave., 


Co., . 

Detroit 9, Mich. 

General Plate Div., Metals and Controls 
a Mass. ‘“Trufiex.” 


Attleboro, Mass. 


105 Chestnut, New- 
‘ileo.”” 


THERMOSTATS 

Barber-Colman Co., Rockford, Ill. 

Bristol Co., Waterbury 91, Conn. 

Fenwal, Inc., 51 Pleasant, Ashland, Mass. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Master Electric Co., Dayton 1, Ohio. 


Mercoid Corp., 4223 W. Belmont 
Chicago 41, Ill, ‘‘Sensatherm.’’ 
Minneapolis-Honeywell Regulator Co., 2685 
Fourth Ave. 8., Minneapolis 8, Minn. 
Robertshaw Thermostat Co., Youngwood, 


Smith Control & Instrument Corp., 1329 
Highland Ave., Needham 92, Mass. 

Spencer Thermostat Co., 102 Forest, Attle- 
boro, Mass. ‘‘Klixon.”’ 

ten Inc., 386 First, San Franciseo 
, Calif. 

Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 


Ave., 


TIME SWITCHES. See Switches. 


TIMERS, ELECTRONIC 

Automatic Temperature Control Co., Ine., 
Logan St. & Germantown Ave., Phile- 
delphia 44, Pa. 


TIMERS, SYNCHRONOUS MOTOR 

Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

Automatic Temperature Control Co., Ine., 
Logan St. & Germantown Ave., Phila- 
delphia 44, Pa. 

Cramer Co., KR. W., River St., 
brook, Conn. 

General Electric Co., Apparatus 
Schenectady 5, N. Y¥ 


Center- 
Dept.. 
Princeton 8, 
Waterbury 32, Conn. 


. Co., Inc., Forestville, Conn. 
Corp., 4223 Belmont Ave., Chi- 
eago 41, Ill. 
Potter & Brumfield Sales Co., 549 W. 
Washington Blvd., Chicago 6, Ill. 
Square D Co., 4040 N. Richards, Milwau- 
kee 12, Wis. 
Struthers-Dunn, Inc., Philadelphia 7, Pa. 
Telechron, Inc., Dept. H, Ashland, Mass. 
Westinghouse Electric Corp., P. 0. Box 
868, Pittsburgh 30, Pa. 
Zenith Electrie Co, 152 W. Waltea, 
Chicago, Ill. 


Ine., 
. W. 


TOOLS, PORTABLE 
Mall 2 Co,, 7827 8. Chicago Ave., Chi- 
cago 


9, Til. 
Stanley Electric, New Britain. Conn. 


TRACING CLOTH and PAPER 

Arkwright Finishing Co., Providence, R. L 

Holliston Mills, Inc., Norwood, Mass. 

Keuffel & Esser Co., Hoboken, N. J. 
“*Albanene,”” ‘*Phoenix.” 

Ozalid Div., General Aniline & Film 
Corp., Johnson City, N. Y. 

Post Co., Frederick, 3650 N. Avendale 
Ave., Chicago 18, IIL. 


TRANSFER SWITCHES. See Switches. 
TRANSFORMERS, 


BALLAST. 
Auxiliaries. 


FLUORESCENT 
See Fluorescent Lamp 


TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme pete Corp., 35 Water, Cuba, 

—_ Electric Co., 93 Main, Winsted, 
onn. 

Federal Telephone and Radio Corp., @7 
Broad, New York 4, N. Y. 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 

Standard Transformer Co., Warren, Ohio. 

Weston Electrical Instrument Corp., 582 
Frelinghuysen Ave., Newark 5, N. J. 


TRANSFORMERS, POWER CIRCUIT 
Acme Electric Corp., Water, Cuba, 


mm Ee 

— Electric Co., 98 Main, Winsted, 
onn, 

Davis & Co., Dean W., 1006 First, Kent- 
land, Ind. 


Dongan Electric Mfg. Co., 2979 Franklin, 
Detroit 7, Mich. 
General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. 
Gramer Co., 2734 N. Pulaski Road, Chi- 
cago 39, Ill. ‘*‘Gracoil.” 
Nothelfer Winding Laboratories, 11 Albe- 
marie Ave., Trenton 3, N. J. “NWL” 
Bola Electric Co., 2525 Clybourn Ave., 
Chicago 14, IM. 
Standard Electrical Products Co., 401 
Linden Ave., Dayton 3, Ohio “‘Staco.” 
Standard Transformer Co., Warren, Ohio. 
Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 
Westinghouse Electric Corp., P. 0. Boz 
868, Pittsburgh 30, Pa. 


TRANSFORMERS, RADIO CIRCUIT 
Acme Electric Corp., 35 Water, Cuba, 


N. Y¥. 
Dano Electric Co., 93 Main, Winsted, 
Conn. 

1006 First, 


Broad, New York 4, N. Y. 

Gramer Co., 2734 N. Pulaski Road, Chi- 
eago 39, Ill. ‘*Gracoil.’’ 

Millen Mfg. Co., Inc., James, 150 


Exchange, den, Mass. 
Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 8, N. J. “NWL.” 
Bola Electrie Co., 2535 Clybourn Ave., 
Chicago 14, 


I. 
Standard rical 401 


Elect Products Co., 
Linden Ave., Dayton 8, Ohio ‘“‘Staco."’ 


ELECTRICAL MANUFACTURING 



















"OPEN THE DOOR AGIE” 


The type 2 AGASTAT provides push button con- 
trol furnishing instantaneous closing and delayed 
opening of circuits. 

For unfailing timing of power, generator, motor, 
electronic circuits, etc., you need AGASTAT — 
the accepted time delay relay. 


Let us send you descriptive circular. No obliga- 
tion. 


AMERICAN GAS ACCUMULATOR COMPANY 
1027 Newark Avenue, Elizabeth 3, New Jersey 


LEAD-ALL now orrers 


Immediate Delivery- 
MOTOR DRIVEN SCREW DRIVERS 
WIRE STRIPPING MACHINES 
WIRE CUTTING MACHINES 
SAFE-T SCREW ATTACHMENTS 
SEND FOR CATALOG. 


LEAD-ALL PRODUCTS (0.20 & 1<¢ Street 











Larger gouge, or more wire small gauge 
in same winding area. No insulation strip 
necessary. Vulcanized flanges. Swaged lock- 
ing tube ends. Spirally wound, moximum 
One-piece Bobbin strength, lightest weight. Send for somple 
for speaker 
voice coils 


PRECISION PAPER TUBE CoO. 


Also Dielectric Paper Tubes 
2035 W. CHARLESTON ST., CHICAGO 47, ILL 


to your specifications. 
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HEXACON 
SR eit 
SOLDERING 


MINNEAPOLIS 
HONEYWELL 


Follow the leaders — and 
you'll use HEXACON! For 
rugged, heavy duty work or 
for light, intricate work...for 
continuous production or 
» hard-to-get at work...here’s 
the answer. One reason is 
“Balanced Heat” — dissipating 
excessive element-impairing 
heat — and minimizing element 
-burn-outs and tip replacements. 
Another, is their light weight and 
efficiency. 


LITERATURE AVAILABLE — The com- 
plete HEXACON line of screw tip 
and plug tip irons from 40 to 700 

watts, and with tip diameters ranging 
from %” to 1%”, is fully illustrated and 
described. Write today; no obligation. 


HEXACON ELECTRIC COMPANY 


177 WEST CLAY AVE., ROSELLE PARK, N. J. 


Ne, ee 
Aa 


hs 
i 

PS 
PSs 














TYPE P-150 
(illustrated) 




































ALLIED'S ‘*F’“ RELAYS 
SAVE SPACE | 












CTT RR aca 
in your controls 














ALLIED’S “F” relays are specially engineered for electronic 
controls in which space requirements are closely limited. 


Measuring 134” high, 1 3/16” wide and 1 3/32” long— 
and less than two ounces in weight—the Allied “F” relay per- 
mits a substantial cut in size and weight of your controls. Yet, 
it can carry three amperes at 24 volts DC, or 115 volts AC 
non-inductive. The Allied “F” is available in single pole nor- 
mally open, single pole normally closed or single pole double 
throw. Conveniently located contact and coil terminals of this 
power relay, allows for its quick assembly into your unit. 














The Allied “F” is one of the full line of electronic control 
relays manufactured by Allied to meet the precise requirements 
of your product. In addition to Sensitive, Telephone, Differential, 
Power and other types of relays, Allied also produces special 
electro-magnetic devices. 








For your correct control relay, a talk with an 
Allied engineer can prove worthwhile. Write 
today. 


ALLIED CONTROL COMPANY, Inc. 


GENERAL OFFICES: 2 East Ave. (at 79th St.) New York 21, N. Y. 
Goctories: New York City (2 East End Ave.)—Plantsville, Conn. 














































ent—pack- 





In machines and equipm ven 
aging machinery, industrial hot plates, 
} i 

hydraulic presses, etc. whereve 
: “build in” dependable, 
you want to build in’ depenc ; 
uniform surface heat, er 
Calrod* cartridge, strip, OF tu pala 
heaters mect the most exacting re 


These efficient heaters 
long lite 







quirements. = 
are built for heavy duty an 
| them and forget them. 
Cartridge heaters from 30° wo bose 
; watts, for temperatures up fo — 
strip heaters from 15° f° _ - 
for temperatures up CO 1200 Ff; sa 
ular heaters from 250 to 5000 a s 
for temperatures up to 1500 F. en 
from $2 to $40, depending on s 


Soma fer free catalog GED- 
650C—it’s packed a. 

heating ideas. 4p- 
ee a General Electric Co., 


Cartridge heaters in 
drilled holes 






—‘ust instal 








Strip heaters clamped on 







orm wa 
- ~~. 









* ~ 
e~ TP aratus Dept., 7 oa 
== , s Reg. U.S. 
t = ! Schenectady 5, N- Y Pat. Of. 
“7° Tubular heaters cast in or 
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“say in grooves 
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GENERAL ELECTRIC 



















| Sorensen & 





re. VARIABLE VOLT- 

AGE 

Sola Electric Co., 2525 Clybourn Ave., 

Chicago 14, IIl. 

Co., Inc., 

Standard Electrical Products 
Linden Ave., Dayton 3, Ohio. 


TRUCKS, HYDRAULIC LIFT (Hand) 
West Bend Equipment Corp., 233 Water, 
West Bend, Wis. 


Stamford, Conn. 
Co., 401 
**Staco.”’ 


| TUBES, CATHODE RAY 


| General 


| 


| 
| 
| 


| 
| 
| 
| 
| 
| 


Electric Co., Electronic Dept., 


Thompson Rd., Syracuse, N. Y 


TUBES, ELECTRON (Industrial) 

Federal Telephone and Radio Corp., 67 
Broad St., New York 4, N. Y. 

General Electric Co., Electronic Dept., 
Thompson Rd., Syracuse, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 

TUBES, PHOTOELECTRIC. See 
Photoelectric Cells & Tubes. 


TUBING, ALUMINUM. See Aluminum. 


TUBING, BERYLLIUM COPPER 
Superior Tube Co., Norristown, Pa. 


TUBING, BRASS, BRONZE and 
COPPER. See Brass, Bronze and 
Copper. 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
Laminated Metals. 


TUBING, MAGNESIUM. 


sium, 


See Magne- 


TUBING, MICA. See Mica. 


TUBING, NICKEL and 
ALLOY 
American Bass 
**Anaconda.’’ 
General Plate Div., 
Corp., Attleboro, Mass. 
International Nickel Co., 
New. York 5, N. Y. 

“*Monel.’”’ 
Superior Tube Co., Norristown, 


Co., Waterbury 88, Conn. 


Inc., 
Pa. 


TUBING, PAPER 

Paramount Paper Tube _ Corp., 
Lafayette, Fort Wayne 2, Ind. 

Precision Paper Tube Co., 
Charleston, Chicago 47, Ill. 


TUBING, SILVER. See Silver and Sil- 


ver Alloys. 


TUBING, STEEL. See Steel, Commer- 


cial Grades and Forms. 


TUBING and SLEEVING (Extruded 
Plastics) 

Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. “Turbo.” 

General Electric Co., Plastics Div., Chemi- 
cal Dept., Pittsfield, Mass. 

Husite Div., The Huse Liberty Mica Co., 
171 Camden St., Boston 18. Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6. Ill. 
Irvington Varnish & Insulator Co., 

Irvington 11, N. J. ‘“*Fibron.”’ 
Mitchell-Rand Insulation Co., 51 Murray, 
New York 7, N. Y. 
National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
*‘Natvar.”’ 


National Vulcanized Fibre Co., Wilming- 
'° el. 
New Jersey — Finishing Co., Wood- 


bridge, N. J. 
Surprenant Electrical Insulation Co., Dept. 
E. 199 Washington, Boston 7, Mass. 


Varfiex Corp., 305 N. Jay, Rome, N. Y. 


(Silicone) “‘Synthovar,”” *’Varglas.”’ 


TUBING and SLEEVING, VAR- 
NISHED FABRIC 
Bentley, Harris Mfg. Co., Dept. M-7, 


Conshohocken, Pa. 
Brand & Co., William, 276 Fourth Ave., 
New York 10, N. Y. “‘Turbo.’’ 


General Electric Co., Plastics Div., 
Chemical Dept., Pittsfield, Mass. 
Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III. 
Irvington Varnish & Insulator Co., Irv- 
ington 11, N. J. “Irv-O-Slot.”’ 
Mitchell-Rand Insulation Co., Inc., 51 


a New York 7, N. Y. ‘“Hygrade,”’ 

“Mirae.” 

National Varnished Products Corp., 207 
Randolph Ave., Woodbridge, N. J. 
**Natvar.”’ 

Owens-Corning Fiberglas Corp., Dept. 866, 
Toledo 1, Ohio ‘‘Fiberglas.”’ 

Varfiex Corp., 305 N. Jay, Rome, N. Y. 


Westinghouse Electric Corp., P. 0. Box 


868, Pittsburgh 30, Pa. ‘‘Tuffernell.” 


TUNGSTEN 
(See also Contacts) 

Callite Tungsten Corp., 547—39th, Union 
City, N. Z 


See 


NICKEL 


Metals and Controls 


67 Wall, 
“‘Inco,”’ ‘‘Inconel,’* 


612 
2035 =W. 


ELECTRICAL MANUFACTURING 


Cleveland Tungsten, Ine., 10200 
Ohio, “Clete 


Ave., Cleveland, 
» Paco 
anstee etallurgical Corp., 
cnt nl. D-» Neth Cu. 
1 be vo Ee 
= Co,, Inc., P. R., Indianapolis 6, 


UNDERCUTTERS, MICA. ‘ 

Undercutters, See ‘Mica 
VALVES, MOTORIZED 

ACTUATED or SOLENOID 
Automatic Switch Co., 49-B RB, 

York, N. YY. Aco,” B. th, New 


Automatic Temperature Control Co., Lo 
St. & Germantown Ave., Phila = 
“a Po. hiladelphia 

Barber-Colman Co., Rockford, Ii], 


Denison Engineering Co., 1199 
° nee oa 16, Ohio. Dublta 
enera ectric 0., Apparatus 
me enanectady es x. (Thrustor) De. 
ercoid Corp., 4223 Belmont Ave. 
eago 41, Ill. ~ Gt 
ane ot Regulator 
2685 Fourth Ave., S., Min ; 
Minn. eS 
Westinghouse Electric Corp., P. 9, Bor 


868, Pittsburgh 30, Pa. 


VARIABLE VOLTAGE TRANSFORM. 
ERS. See Transformers, Variable 
Voltage. 


VARNISHED FABRICS. See Fabrics 
Insulating. c 


VARNISHES, COMPOUNDS AND 
RESINS, INSULATING 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven, Conn, 

Bakelite Corp., Unit of Union Carbide & 
Carbon Corp., Dept. 58, 80 E. 48nd, 
New York 17, N. Y. 

Brand & Co., William, 276 Fourth Ave, 
New York 10, N. Y. ‘‘Turbotuf.” 

Celanese Plastics Corp., 180 Madison Ave., 
New York 16, N. Y. ‘‘Lumarith.” 

Dolph Co., John C., 1060 Broad, Newark 
2, N. J. “‘Chinalak,” ‘‘Electric Lae- 
quer,’’ ‘‘Synthite.’’ 

du Pont de Nemours & Co., Inc., E, I. 
—_ Dept., Room 1312, Arlington, 


Durez Plastics & Chemicals, Inc., 62 
‘Walck Road, North Tonawanda, N. Y. 
General Electric Co., Section RIMA-278, 
Resin and Insulation Materials Div. 
Chemical Dept., Schenectady 5, N. Y. 

“*Glyptal.”’ 
George Co., P. D., St. Louis, Mo. “‘Pedi- 


gree. 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago 6. Til. 
Interchemical Corp., Finishes Div., Dept. 

-~y. 350 Fifth Ave., New York 1, 


a 
Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

Mica Insulator Co., Dept. 24, P. 0. Bor 
1076, Schenectady 1, N. Y. “Mico.” 
Mitchell-Rand Insulation Co., Inc., 51 

Murray, New York 7, N. Y. 
Monsanto Chemical Co., Plastics Div., 
Springfield 2, Mass. ‘‘Thalid,” 


VARNISHES, FINISHING. See Lac 
quer, Enamels and Varnishes. 


VARNISHES, INSULATING. See 
Varnishes, Compounds and Resins. 


V-BELTS. See Drives, V-Belt. 


VIBRATOR CONVERTERS 

American Television & Radio Co., St. 
Paul 1, Minn, “ATR.” 

— & Co., Inc., P. R., Indianapolis 6, 
nd. 


VOLTAGE REGULATORS. See Regu 
lators, Voltage; Transformers, Vari- 
able Voltage. 


VOLTMETERS. See Instruments 


VOLUME CONTROLS, RADIO. See 


Resistors; Rheostats. 


WASHERS, BEARING. See Bearings 
& Bushings. 


WASHERS, INSULATING. See Speci- 
fic Material. 


WASHERS, METAL. See Fasteners. 


WAXES AND a A og . 

Bakelite Corp., Unit 
Coton Gup.. Det, 58, 30 E. 42nd, 
New Yor' , N. YX. 

Biwax Corp., 3445 Howard, Skokie, mi. " 

Federal Telephone & Radio . 
Broad, New York 4, N. Y. a8 

General Electric Co., Section aT 
Resin & Inculetion ae i y 
Chemical Dept., en jp ae Be 

Mica Insulator Co., Dept. 24, P. 0. Bor 
1076, Schenectady 1, N. Y. 51 

Mitchell-Rand Tnsuletion 0, Ine., 
Murray, New Yo  M. Xe 

Sun Ot] Co., 1608 Walnut. Philadelphia, 
Pa. 












Now PROMPT DELIVERY OF 
TRANSFORMERS 


Line voltage cor- 
rection transformers 
from 2 K.V.A. to 
6 K.V.A. 


be 


FRACTIONAL H.P. 


ee 




















Prompt delivery of quantity purchases. 
Special STACO designs by specialists 
for: Auto-transformers and 
e Line voltage correction pant Me on 
e Voltage step-up or step-down V.A. to 1 K.V.A. 

e Auto-transformers 

e Variable voltage 

e@ Low voltage control 

e High voltage 

Write, wire or phone for descriptive 
bulletins. 


STANDARD 


ELECTRICAL PRODUCTS CO. 
401 Linden Avenue Dayton 3, Ohio 


STACO 


~S Ss ct 

Pri is Our 
C ; 

4 produ " 








Control transformers of 
almost any design 
available. 








To assist you in your 
product planning . . . 


@ A source of timely fact-aids, ever ready 
to be tapped by the resourceful product de- 
signer, are the technical bulletins and other 
engineering data published by the various 
suppliers of materials, electrical and me- 
chanical parts, equipment, motors, drives, 
controls, finishes, etc. 

Among the current literature offerings re- 
viewed on pages 238-242 of this issue, you 
will doubtless find ideas that could contrib- 
ute to the improvement of your’ present 
product design—or aid in the development 
of those new machines, appliances or devices 


which you may be planning for the future. 
Why not check through these reviews ’ Dept. E 


now—and get in your requests (to the man- | SLEK 


ufacturers direct, please) for the printed 


matter that may be of pertinent interest to 8 ACKERMA 


you. 
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MORE PER HOUR 


hecause operator tends 
three or more heads 


On the No. 102 Universal Coil Wind- 
ing Machine, machine production is 
synchronized with the time required 
to perform manual operations. 

One operator supervises several 
winding heads (two to six) simultane- 
ously, and winding is so scheduled that 
certain heads are producing while man- 
ual operations are performed on other 
heads. 

Winds on forms or directly on cores 
or bobbins . . . each head controlled by 
electric counter which automatically dis- 
engages clutch upon coil completion 
... readily adjustable mechanism for 
governing wire-layer length, eliminating 
extra cams... traverse changes easily 
made. 

Write for Bulletin 
102. Universal Wind- 
ing Company, P. O. 

Box 1605, Provi- 
dence 1, R. I. 


For Winding Coils 
in Quantity, Automatically, 
Accurately— Use... 


ey 


WINDING MACHINES 


WEDGES AND PEGS, ARMATURE 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, IIL 

Mica Insulator Co., Dept. 24, P. O. Box 
1076, Schenectady 1, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 


| Federal Machine & Welder Co,, 240 Dana, 


Warren, Ohio (Resistance) 


| Lincoln Electric Co., Dept. 391, Cleveland 


1, Ohio (Are). 

Taylor-Winfield Corp., Warren, Ohio 
(Kesistance) ““ENB.”’ 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. (Are). ““Flex- 
arc.”’ 


WHEELS, FAN AND BLOWER 

Janette Mfg. Co., 556 W. Monroe, 
Chicago 6, Ill. 

Torrington Mfg. Co., 62 Franklin, Torring- 
ton, Conn. *‘Airotor.”’ 


| WIRE FORMS 
| Accurate Spring Mfg. Co., 3817 W. Lake, 


Chicago 24, IIL. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 


Cuyahoga Spring Co., 10270 Berea Road, 


Cleveland 2, Ohio. 

Gibson Co., William D. (Div. Associated 
Spring Corp), 1800 Clybourn Ave., 
Chicago 14, Ill, 

Hubbard Spring Co., M. D., 525 Central 
Ave., Pontiac 12, Mich. 

Hunter Pressed Steel Co., Lansdale, Pa. 

Lewis Spring & Mfg. Co., 2646 North 
Ave., Chicago 47, Ill. 

Raymond Mfg. Co. Div. Associated Spring 
Corp., Corry, Pa. 

Reliable Spring & Wire Form Co., 3167 
Fulton Road, Cleveland 9, Ohio. 


| WIRE, MAGNET 
Acme Wire Co., 1255 Dixwell Ave., New 


Haven 14, Conn. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Til. 

Chase Brass & Copper Co., Inc., Water- 
bury 91, Conn. 

Electric Auto-Lite Co., Port Huron, Mich., 
‘Formvar,”’ ‘‘Vega Chromoxide.”’ 

Essex Wire Corp., Fort Wayne 6, Ind 
**Extra-Test.”” 

General Electric Co., Apparatus Dept., 
Schenectady 5, N. Y. ‘‘Formex.” 

Hudson Wire Co., Winsted Div., Win- 
sted, Conn. 

Rockbestos Products Corp., 830 Nicoll. 
New Haven 4, Conn. 

ee Sons Co., John A., Trenton 2 
J 


| Rome ‘Cable Corp., Rome, N. Y. 


WIRE, NICKEL. See Nickel. 


WIRE, RESISTANCE 

Boston Insulated Wire & Cable Co., 
Dorchester 25, Mass. 

Driver-Harris Co., Harrison, N. J. “Ad- 
vance,”” ‘“‘Chromax,’’ ‘‘Nichrome.”’ 


| Hoskins Mfg. Co., Detroit 8 Mich. 


“‘Chromel,”’ ‘‘Copel.”* 


| Jelliff Mfg. Corp., C. ©., 48 Pequot 


Road, Southport, Conn. “Kanthal.” 


| WIRE, SILVER. See Silver; Nickel 


Silver. 


WIRE STRIPPERS. See Strippers, 
Wire. 
WIRE, TUNGSTEN. See Tungsten. 


WIRE AND CABLE, BARE. 
American Brass Co., Waterbury 88, Conn. 
**Anaconda.”’ 


| American Steel & Wire Co., Cleveland, 


hio, 


Bridgeport Brass Co., Brid 
Bristol Brass Corp., Brinto.. Can, 
Cornish Wire Co., Inc., 15 Parg Row 
New York 7, N. Y. ‘‘Corwiey,’ . 
Electric Auto-Lite Co., Port Hy Mich, 
Flexo Wire Co., 70 W. #irm, Oswego, 
ox :- a Braid) 
enera ectric Co., A Dept 
ee G,de.. Ea _ a 7 
udson Wire Co., Winsted Diy, Winsteg 
Conn. : . 
sr Sons Co., John A., Trenton 9 


Rome Cable Corp., Rome, N. % 
Scovill Mfg. Co., Waterbury 91, Conn 


WIRE AND CABLE, INSULATED 


Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 
Coaxial Cable (X) 


American Steel & Wire ‘ 
Ohio. **Amerbestos,”’ ony, Cleveland, 
senate teal Din hes Elect 
nsonia ectrica! v., Noma 
Corp., Ansonia, Conn. (BT) ° 
Belden Mfg. Co., 4633 W. Van Buren 
Chicago 44, Ill, (ABTX) E 
Boston Insulated Wire & Cable Co., Dor 
are 3. —. (BTX). " 
ran o., Willlam, 276 Fou 
New York i0, N. Y. “Turbothenm’ th) 
Collyer Insulated Wire Co., 245 Roosevelt 
Ave., Pawtucket, R. I. (ABCT) 
Cornish Wire Co., Ine., 15 Park Row 
New York, 7, N. Y¥. ‘‘Corwieo”’ (BT) 
Electric Auto-Lite Co., Port Huron, Mich 
(AB) 
Essex Wire Corp., Fort W. 
Ind. (BT) — 
Federal Telephone and Radio Corp., ¢r 
= New York 4, N. Y¥. “Intelin” 
(TX) 
General Electric Co., Section Y52-829 
Appliance and Merchandise Dept., Bridge. 
port 2, Conn. ‘‘Flamenol,” ** ” 
““Glyptal,”” “‘Versatol” (ABCX) 
Paranite Wire and Cable Div., Essex Wire 
Corp., Fort Wayne 6, ind. “Dresd. 
naught” (BT) 
Plastic Wire & Cable Corp.. Jewett City, 
Conn. (CX) 

Redix Wire Co., 2800 E. 55th, Cleveland, 
ilo. ° 
Rhode Island Insulated Wire Co., Inc. 
50 Burnham Ave., Cranston, R. 1. 

‘*Besto-Wire”’ (A) 
Rockbestos Products Corp., 8380 Nicoll, 
New Haven 4, Conn. ‘'Firewall’’ (ABCT) 
eee Sons Co., John A., Trenton 9, 


Rome Cable Corp., Rome, N. ¥. (BT) 

ee Co., Ine., Pawtucket, R. 1. 
(AB) 

Surprenant Electrical Insulation Co., Dept. 
ad Washington, Boston 7, Mass. 
(TX) 

United States Rubber Co., 1230 Avenue of 
the Americas, New York 20, N. Y. 
**Ru-Laytex’”” (BT) 


WIRING HARNESSES. See Cord Seta. 


WORMS AND WORM WHEELS. See 
Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket Screw & Wrench Kits. 


YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 


ZINC 
Federated Metals Div. American Smeltin 
& Refining Co., 120 Broadway, N. Y., 


New Jersey Zinc Co., 160 Front, New 
York 7, N. Y. *‘Horsehead.” 


DANTE yy arrro¥e” LUGS 


SOLDERLESS 
& SOLDERING 


SQUARE OR ROUND 
END... ALL TYPES 
AND SIZES. 


write DANTE ELEC. MFG. CO. 


BANTAM, CONNECTICUT 
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PROVIDE DELAYS RANGING 
FROM 1 TO 120 SECONDS 


Features: — Compensated for am- 

bient temperature changes from —40° 

to 110° F .. . Hermetically sealed; not 

affected by altitude, moisture or other climate 

changes . . . Explosion-proof . . . Octal radio 

. . » Compact, light, rugged, inexpensive 

. . . Circuits available: SPST Normally Open; 
SPST Normally Closed. 


PROBLEM? Send for “Special Problem Sheet” 


V ‘ , AMPERITE 
90% | 2% 
Amperite REGULATORS are the simplest, lightest, cheapest, 
and most compact method of obtaining current or voltage regu- 
lation . . . For currents of .060 to 8.0 Amps. . . Hermetically 


sealed; not affected by altitude, ambient temperature, 
humidity. Write for 4-page Illustrated Bulletin 


aVWiduaeeCIn LTT nL aa ee 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toront 


“WE MOLD OR FABRICATE 
PLASTICS, BOTH PARTS 
AND ASSEMBLIES.” 


PLASTIC INSULATOR CO., INC. 


369 Lexington Ave., New York 17, N. Y. 
PLANT: PLAINFIELD, N. J. 


ml SAUEREISEN INSA-LUTE NO. 1 
“STICKS LIKE COLD SOLDER” 


Electrical manufacturers prefer Insa-Lute for as- 
sembling, insulating, sealing, etc. 


A LIQUID PORCELAIN 
ORDER A TRIAL GALLON @ $3.80 
NOT A GLUE—A PORCELAIN CEMENT 


Replaces—Nuts, Bolts, Screws, Glue, Solder, Rivets. 


WRITE FOR INDEXED PRICE LIST 


SAUEREISEN CEMENTS COMPANY 
1642 SHARPSBURG ST. PITTSBURGH 15, PA. 
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OHIO MOTORS... 


Application Proved For 


The extra depend- ability and 


efficiency of Ohio " ‘“Application 
Proved’ Motors is the result of meticulous 
Ree ee ™ to detail... from 
the design i il room through final 
inspection. More than 100 tests are ap- 
plied to every Ohio Motor. ZG 1 
sure that your product will ae’ er SIR at 
top performance, specify Ohio ‘Application 


1 


Proved’’ Motors. q' aha lb 


for a copy of "SA our catalog. 


Oa at 


CHESTER BLAND, PRESIDENT 


5904 Maurice Ave. Cleveland 4, Ohio 
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with AT R 


QUALITY PRODUCTS 


ATR 
iT AR” 


BATTERY ELIMINATORS 


For Converting A.C. to D.C. 

New Models . . . Designed for Testing D.C. Elec- 
trical Apparatus on Regular A.C. lines. Equipped 
with Full-Wave Dry Disc Type Rectifier, Assuring 
Noiseless, Interference-Free Operation and Extreme 
Long Life and Reliability. 

@ Eliminates Storage Batteries and Battery Chargers. 
@ Operates the Equipment at Maximum Efficiency 

at All Times. 
@ Fully Automatic and Fool-Proof. 


LOW POWER 
INVERTERS 


For Inverting D.C. to A.C. 


Another New ATR Model . . . Designed for Oper- 
ating Small A.C. Motors, Electric Razors, and a 
— of Other Small A.C. Devices from D.C. Voltage 
ources. 


STANDARD 
AND HEAVY 
DUTY 
INVERTERS 


For Inverting D.C. to A.C. 

Specially Designed for Operating A.C. Radios, Tele- 
vision Sets, Amplifiers, Address Systems, and Radio 
Test Equipment from D.C. Voltages in Vehicles, 
Ships, Trains, Planes, and in D.C. Districts. 
Write for Our New Catalog—just Off the Press! 


sti eA ee ee 


Quality Products Since 193] 


NUTS 


FOR YOUR 


aD 


APPLICATIONS 


MILLED FROM THE BAR 
bers Malls MMs tast 
BIT -Me Ae la ll ee Wide 


Westfield nuts are made for every purpose, including 
opplications that require extremely thin fasteners, 
These high grade nuts give you more economical 
production on your assembly line ond add to the 
oppecrance of the finished job. Send us your drawings 
ond specifications for recommendations and prices, 


Pay Uae gC) 


aS 28k ee 


WRITE FOR 
BULLETIN 124 


PHENOL AND VULCANIZED 


FIBRE 


FABRICATIONS | “ 
FOR 
INDUSTRY 


Design staid cias- 


Time saved in preliminary plan- 
ning is directly proportionate to 
efficiencies effected in the blue- 
print stage. By designing-in BAER 
fibre fabrications—whether your 
product is instrument, machine, 
appliance or equipment—the ut- 
most in production stream-lining @ 
is assured. Further, the inherent © 
advantages of the material— | 
accurately machined, stamped, 
punched, drilled, milled or sawed 

by BAER craftsmen—adds a full 
measure of dependability under 
varying service conditions. 


—_! 
AN a TLL ee > _FS.BAER CO. 9.11 MONTGOMERY ST. HILLSIDE,N. 
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yan dics | of AC and DC 
Sstht Springs . Z Panel Instruments 




















The success of your product can 
depend upon the ability of a spring 
to do its job . . . its dependability 
under load, pressure and deflection 

. whether it’s made with the 
proper wire, coiling and strength. 


For assurance of the right spring 
or wire parts for your particular 
product, it will pay you to make 
Cuyahoga your source. Our engi- 
neers and craftsmen are specialists 
in the design and production of 
"springs and wire parts for every con- 
ceivable application. Write for 
details. 





TYPES: Ammeters, AC and DC 
Milliammeters, AC and DC 
Voltmeters, AC and DC 
Resistance Meters 


ACCURACY: AC meters are double-vane, repulsion 
type; DC meters are polarized-vane 
solenoid type. Accuracy, well with- 


in 5%. 
w/e iF a i 0 Ae s p R | ih G ls CASE STYLES: Three basic styles, all requiring 
rele 14.02 ae cor) 5 CLEVELAND 2, OHIO 2 7/64” hole; round or rectangular; 


mounted by flange, ring or clamp. Cer- 
tain DC models available with zero 
adjuster. Interchangeable with popular 
type of instrument formerly available. 


FEATURES: Rugged Construction: Metal cases, 
molded inner unit with coil frames 
and insulators integral for maximum 
rigidity. 


RELAYS 


TELEPHONE TYPE, D.C.—A.C. 
MIDGET TYPE—AIRCRAFT 
SPECIALS 










Attractive Appearance: Neatly styled 
cases finished in dull telephone black 
with concealed coils and full-view 
scales. 


All-Metal Dials: Made the same way 
as for much higher priced instruments, 
to withstand age and moisture 





ENGINEERED TO YOUR REQUIREMENTS 


Sterling Engineering Ci te 


LACONIA, N. H. 


Reasonably Priced: Standard models 
are being produced in large quantities 
for industrial users, making possible a 
complete line at moderate prices. 


For ranges, specifications, and mounting dimensions, 
send for Bulletin F-64. Shurite Meters, 437 Hamilton 
Street, New Haven 8, Connecticut. 


* , | 
FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 
Safety Terminals, Insulated Rectifier and Thyratron Connectors, High 
Voltage Tube Sockets, Iran Core KF Chokes, Quartz and Polystyrene 
Insulation, ae Frequency Variable Condensers, Meter Type Dials, 
Cast Aluminum Chassis, etc. Catalog Upon Request. 


Ors aR AAA, MFG.CO. Inc. 
ebmriseas Ceti ee et ee | ELECTRICAL MEASURING INSTRUMENTS 
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NEED TO KNOW— 


@ where you can get contacts 
and contact points? 


@ who makes temperature and 
pressure controls? 


what companies you can get 
in touch with for data on 
brazing alloys? 


who makes a particular type 
of ceramic? 


what companies can supply 
‘ insulating tapes or insulating 
fabric sheets? 


the name and address of the 
company making a certain 
(trade named) relay? 


what companies can supply 
dry metallic rectifiers? 


R quick answers to these and thousands 

of similar questions relating to supply 
sources and product identification—consult 
the GUIDE TO BUYING on pages 278-306. 


This handy index to the products and serv- 
ices of ELECTRICAL MANUFACTURING 
advertisers puts the information you need at 
your finger tips. 


Use this always up-to-the-minute guide to 
help you in your specifications of materials 
and metals, electrical and mechanical parts, 
equipment and finishes—whatever you may 
need for the design and fabrication of your 
electrically operated products. 


naa ae) Ma ky tee 
Armor Tapped Threads 


against... 
® abrasion 
© stripping 
® seizing 


Heli-Coil Inserts are being 

used today in ever increasin 
—————_ numbers throughout industry, 
both as original parts in manufacture, and for repair 
of damaged threads. 
Heli-Coil Screw Thread Inserts, made from pre. 
cision formed coils of stainless steel or phosphor 
bronze wire, are installed in tapped holes of the 
American National System. In this manner, fragile 
tapped threads in ferrous or non-ferrous metals, 
plastics and other cast or molded materials are pro. 
tected from wear which causes eventual stripping. 
Write for your copies of Heli-Coil engineering 
bulletins. See your nearest Heli-Coil engineering 
representative. 

*Reg. U. S. Pat. Off. 


AIRCRAFT SCREW PROOUCTS COMPANY, wn: 


47-23V 35th STREET © LONG ISLAND CITY. IN Y 


STANDARDIZED 


MATERIALS HANDLING 
EQUIPMENT 


LOAD-VEYORS 


SEND FOR LOAD-VEYOR 


A MAGIC CARPET 
FOR INDUSTRY 


MANUAL No. 1004MH 


Load - Veyors combine great 
strength and light weight. Ex- 
clusive Market Forge features 
... grid construction supports 
ball bearing rollers on both 
sides . . . hardened inner and 
outer ball bearing races min- 
imize wear . . . Load-Veyors 
may be used on either side... 
rails on reverse side provide for 
_ safe conveyance of small 
p packages. 

A— One man can eas 

ily handle 58-pound 10 
B— Rigid or portable foot section. 

adjustable stands. 


C— Full line of curves, guard rails 
and accessories available. 


MARKET FORGE COMPANY. 84 GARVEY ST., EVERETT 49, WLS 
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Even in today’s market there are still 
chances to buy bell ringing trans- 
formers at almost your own price. fj 
But if you're interested in perform- | 
ance, sturdy design and good, honest | 
construction, then this Acme Bell | 
Ringing transformer will appeal to | 
your sense of value. The Acme Elec- 
tric series of Bell Ringing, Chime and 
Signalling transformers were de- 
signed with the intention that under 
normal circumstances of service they 
would last forever. If that’s the kind 
of transformers you’re looking for 
— write 
















































ACME ELECTRIC CORPORATION 
CUBA, N. Y. 


NS VAC Meal ol Yo Sale 


35 WATER STREET + #+ # 





BRUSHES ... We manufacture motor 
and generator brushes of carbon- 
graphite, copper leaf, gauze & metal- 
graphite. 

EXTRUSIONS . . 


extrusions in special shapes and tubes 


. all types of carbon 


. . welding rods. 


MOLDED SHAPES 


molding facilities — complete machin- 


complete 


ing facilities. 


RHEOSTAT PLATES AND DISCS 
. to meet specifications — rectangu- 

lar, square or round, with or without 

special machining. 

COPPER OR METALS WITH 


GRAPHITE . . . compounded to make 
brushes or contacts. 


ENGINEERING SERVICE .. . over 
a half a century of carbon manufac- 


turing experience . . . at your service. 





“BBB” CARBON PRODUCTS: 


BAI WHOA 


BECKER BROTHERS CARBON CO. 3450 So.52nd. Ave. Cicero Ith. 
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You may have learned by bitter experience that it is mis- 
taken economy to regard springs as a mere incidental in 
product design. Frequently the failure of the spring alone 
means the failure of the whole mechanism. There are so 
many variables to take into account, that these factors can 
only be correlated by qualified spring experts. 


Why not save time, trouble, and expense involved in 
guessing and rule-of-thumb methods? Reliable can give you 
valuable assistance in accurately designing the spring to suit 
the working space and the function. By installing new 


| equipment—four-slides, power benders, coiling and grind- 


ing machines—we have added 25% to our productive ca- 
pacity, to serve you better and faster on all types of springs, 
wire forms, spring stampings. We have pleased so many 
exacting’ customers that we ought to be able to please 
you too. 


When sending inquiry, describe springs as completely as 
possible, sending sketch, samples, or blue print. Mention 
any B. yon requirements known, such as working space, 
initial tension, and load. Show, if possible, on every 
spring drawing the spring itself, in solid lines, and the 
mating parts or surfaces, preferably in assembled posi- 
tion, in dotted lines. Bulletin on request. 





THE RELIABLE SPRING & WIRE FORMS CO. 
3167 Fulton Rd. Cleveland 9, Ohio 
Representatives in Principal Cities 





= 
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SOLAR 


SCRU-(1S 


Solar SCRU-ITS are used for connecting two or more wires without 
tape, solder, flame or tools. They are economical and easy to use 
wire ends are stripped and SCRU-ITS screw right on to form a com- 
pact and efficient joint. 

SCRU-ITS give better mechanical and electrical contact ... elim- 
inate possibilities of shorts, grounding and corrosion. Their compact 
size permits their use where working space is at a minimum. 

Available in several sizes for connecting various combinations of 
wires. 


MR. SCRU-IT"’ 


1. strip WIRE 


<= 


2. SCREW ITT \ 


—- 


3. THAT'S IT 
with 


SCRU-(TS / 


MILLIONS IN USE - HUNDREDS 
OF APPLICATIONS 


“Roughing-in” or permanent wir- | 
ing is simplified with SCRU-ITS | 
- .. they thread on with a twist | 
of the wrist ... and the joint is 
complete! 

- Fixtures 

- Outlet Boxes 

* Fuse Boxes 

« Panel Boards 

* Switch Boxes 

- Lighting Devices 

- Conduit Boxes 

- Circuit Breakers 

- Switch Controls 

+ Motor Connections 

and many others. 


Write for Data 
Sheet V-3 


For complete specifications 
on SCRU-IT sizes, uses, 
prices, etc., WRITE TODAY. 


ee 


U. S. PATENT NO. 1,933,555 


SE Mei ae ei 


FACTORY and SALES OFFICES 
WARREN, PENNSYLVANIA 





(ns 
Opportunities 


@ Personnel and Positions Available 
@ Sales and Distribution Facilities 
@ Patents and Manufacturing Rights 


Address all keyed replies to the box number indicated 
c/o ELECTRICAL MANUFACTURING,’ 
| 1250 Avenue of the Americas, New York 20, N. y. 


Representatives and exporters wanted to distribute Nation- 
ally advertised plastic control knobs. Territories open in 
most of the larger cities. Interested parties please reply, 
giving full details of your sales organization. Box M-90, 


FOR SALE 
Dielectric Megatherm Heating Unit, type MD-3-C, 3Kw oyt. 
put 220 V., 2 or 3 phas 60c manufactured by Federal Tele. 
phone & Telegraph Co. Can be used as high frequency cop. 
verter. Equipment complete with tubes, practically ney, 
Any reasonable offer considered. Box M-88. 


MATURE MOTOR DEVELOPMENT ENGINEER 


Our medium-sized Company has an opening for a thoroughly 
experienced Design Engineer on sub-fractional A.C. motors, 
It is essential that this man have a minimum of 5 to 8 years 
experience directly in this field with well known large quan- 
tity producers and that he be able to handle both the me 
chanical and electrical development of sub-fractionals. We 
are an established manufacturer in the small motor field 
and are interested only in a capable and experienced en- 
gineer. If you have the proper background, write us in 
confidence. The arrangements will be attractive for the man 
who can meet our requirements. Box M-89. 


FOR SALE 
1,150 lbs.—1-%, round screw stock; 3,500 lbs.—2-34” round 
screw stock; 10,000 lbs.—3” x 26 gauge (0188) Armco Spec. 
Electric Strip steel; 4,000 lbs.—2-14” x .014” Armco Tran-cor 
72 strip steel. General Armature, Lock Haven, Pennsylvania. 


EDITORIAL INDEX FOR 1946 


An index of the editorial content of 
ELECTRICAL MANUFACTURING throughout 
1946, comprising Vols. 37 and 38, has 
been prepared and will be supplied upon 
request addressed to the Editor. 

The index comprises two independ- 
ent listings—subjects and authors— 
both arranged alphabetically. It facili- 
tates the use of the publication for ref- 
erence purposes and should be available 
wherever copies of the 1946 issues are 
preserved. 
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Gefore you speciyy 
ANY MOTOR, ¢éccé 


toe WALLEY 
ADVANTAGES 


/ Wide Adaptability—sizes 2 to 75 h. p. 
/ More Flexibility in power planning. 


Takes Unusual Power 
Loads 


Drip-Proof .. . 
Splash-Proof 


Economical 
Operation 


Y Cool 


Y BALL BEARING 





















ete ate te it 


4221 Forest Park Blvd. « St. Louis 8, Mo. 


WHAT'S NEW ABOUT 
YOUR COMPANY? 


Handling of news in ELECTRICAL 
MANUFACTURING is no routine 
Each news item is carefully selected, edited, 
written to fit the reader interest of men engaged 


matter. 


in product making. And the coverage is both 


complete and timely . . . embracing industry 
highlights, men in industry, company briefs, 
trade association and professional society ac- 
Our 
readers find these sections “must” items each 


month. Have that YOUR 


organization is represented? 


tivities, and new technical developments. 


you made sure 


Why not check your mailing list immediately 
and see to it that the editors of ELECTRICAL 
MANUFACTURING receive promptly all news- 
worthy items dealing with company activities, 
personnel changes, plant expansions, product 
developments, research projects and the like? 
Keep the editors posted so that they can post 
others! 
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AU these PLUS, fratures 


@ Innumerable color combinations 


e Wider range of tracer coding 
e Smaller O.D. and lighter weight 
Increased insulating resistance 
Allowance for higher voltages 


Resists 
voids 


fungi and abrasion; eliminates 


Reduces creepage when soldering termi- 
nals 


Raises rupture point far beyond average 
lacquer and coating braid 


These are the features of this newly de- 
veloped plastic insulated wire, available 
with or without nylon jacket. 


SHIELDED WIRE 

HIGH FREQUENCY WIRE and 
CABLE 

VINYL RESIN SHEETING 

INSULATING TUBING 








INSULATING TAPE 
REG. U.S. PAT. OFF. 


Surpreni 


ELECTRICAL INSULATION CO. 
198 WASHINGTON ST. 
BOSTON 8, MASS. 
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The patented crimp Ward 

Leonard puts in Ribflex 

resistance ribbon gives a greater 
Tete DME Smal ttle Stille 
Size for size, Ribflex Resistors have 
EWM eM ee WM 1e-t-Li-Tae allel: 1) 

rating than Per Tera wire-wound 
resistors —making them ideal for 
Thieme all emote M i lauliicitme lia a 
Write for Bulletin 19. Ward 

OTe oe Pe 

Vernon, N. Y. Offices in 

Dear cities of U. S. 


. 


and Canada. 


WARD LEONARD ELECTRIC CO. 


ELECTRICAL ANUFACTURING 
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TIMING MOTORS 
BY 
A. W. HAYDO 


Designed and proven during the war, this accw 
versatile, direct current timing motor has a number 
features that make it suitable for a wide variety of post 
war direct current timing and control applications. 
demonstrated its ruggedness and reliability by more th 
meeting rigid military requirements of vibration, hum 
ity, temperature, altitude, etc. " 

This motor has low current consumption, (under 
milliamperes) can be operated from small ampli le 
tube or flashlight battery for remote electronic cont 
No rotor “cogging” — (rotor is made entirely of noi 
magnetic materials), starts at low initial voltage, spet 
variable over wide range (ideal for proportional fun 
tions). Available to order in speeds from 1800 RPI 
down to 2 rev. per hour. Has large aluminum rotor ¢ 
with seven coil winding, and internal Alnico m 
field — all the elements of a meter. 

LARGE MOTOR STABILITY IN A SMALL ee more 
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RIGHT horsepower, the RIGHT shaft speed, the RIGHT construction fea- 
tures, the RIGHT mounting... all combined into one compact power package. 

Master Gearmotors, available in millions on millions of combinations of 
types and ratings, permit you to use a power drive on each job that's just 
right... a power drive that will add greatly to the compactness, appearance, , 
and economy of each of your applications. 


Use Master Gearmotors to increase the salability of your motor-driven 
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products . . . improve the economy, safety, and productivity of your plant 
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a — Resilience — Fatigue Resistance — Corrosion Re- 


sistance— Low Coefficient of Friction—Easy Workability—are 
outstanding advantages of Revere Phosphor Bronzes, now avail- 


able in several different alloys. 


In many cases it is the ability of Phosphor Bronze to resist 
repeated reversals of stress that is its most valuable property. 
Hence its wide employment for springs, diaphragms, bellows 
and similar parts. In addition, its corrosion resistance in com- 
bination with high tensile properties render it invaluable in 
chemical, sewage disposal, refrigeration, mining, electrical and 
similar applications. In the form of welding rod, Phosphor 
Bronze has many advantages in the welding of copper, brass, 
steel, iron and the repair of worn or broken machine parts. 
Revere suggests you investigate the advantages of Revere Phos- 


phor Bronzes in your plant or product. 


1—Plunger guide 

2—Thermostat spring 

3—Internal lock washers 
4—Contact springs 

5—External lock washers 
6—Operating lever 

7—Cap with integral springs in side 
8—Retaining spring 
9—Countersunk external lock washer 
10—Pressure spring for capacitor 
11—Five-contact spring 

12—Contact spring for radio part 
13—Pressure spring and terminal 
14—Involute spring 

15—Contact point for solenoid 


16—Contact springs 
—made of Phosphor Bronze strip supplied 
by Revere 
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